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AERODYNAMIC CHARACTERISTICS OF THE
S-IC BOOSTER/GAC H-33 ORBITER LAUNCH

VEHICLE CONFIGURATION
BY

J. F. SIMS, R. W. AINSWORTH

SUMMARY

This test was conducted at the MSFC 14-Inch Trisonic Tunnel commencing

Thursday, September 2, 1971, and continuing through noon Wednesday,

September 8, 1971, for a total of 49 test hours. The test was divided

into two parts. The first part, constituting over 80 percent of the

entire test, utilized the H-33 orbiter with drop tanks and cradle mounted

on an S-IC booster with 75 square-foot fins oriented 45° off the horizontal

and vertical reference planes. The booster was sting mounted on the MSFC

#200 strain gage balance. Runs were initially made at orbiter incidence

angles (relative to the booster centerline) of +1.24, 0 and -2 degrees to

determine the optimum incidence angle to be used for the remainder of the

test. The angle so determined was 0 degrees. Additional testing was per-

formed with drop tanks removed, orbiter vertical tail removed, drop tanks

and orbiter wing removed, booster fins removed and booster fins located in

the horizontal and vertical reference planes. Runs were also made with the

tunnel sting rolled (model and balance) 20°, 450 and 700 to obtain combined

a-B data. The angles of. attack and sideslip in the data plane were deter-

mined as shown in the Data Reduction section.

The second part utilized the H-33 orbiter and cradle only, sting mounted on

the MSFC #201 strain gage balance. These data were used in conjunction

with MSFC test number 504 (orbiter alone on balance) to determine cradle

effects. The model scale was 0,003366.
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NCMENCLATURE

(General)

SADSAC
SYMBOL SYMBOL DEFINITION

a ALPHA angle of attack, angle between the projection
of the wind Xw-axis on the body X, Z-plane and
the body X-axis; degrees

(3 BETA sideslip angle, angle between the wind Xw-axis
and the projection of this axis on the body
X-Z-plane; degrees

Q PSI yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated .toward the positive Y-axis; degrees

0 PHI roll angle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees

P air density; Kg/m3, slugs/ft3

a speed of sound; m/sec, ft/sec

V speed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec

q Q(PSI) dynamic pressure; 1/2PV2 psi, psf
Q(PSF)

M MACH Mach number; V/a

RN/L RN/L Reynolds number per unit length; million/ft

p static pressure; psi

P total. pressure; psi

Cp CP pressure coefficient; (p-pO)/q

2



N4MENCLATURE (Continued)

Reference & C. G. Definitions

SADSAC
SYMBOL SYMBOL DEFINITION

S I wing area; m2 , ft2

S 8REF reference area; m2, ft2

c ' wing mean aerodynamic chord or reference

chord; m, ft, in (see ~ref or LREF)

'ref LREF reference length; m, ft, in.; (see a)

bref BREF wing span or reference span; m, ft, in

Ab base area; m2 , ft2, in2

c. g. center of gravity

MRP MRP abbreviation for moment reference point

XMRP abbreviation for moment reference point
on X-axis

YMRP abbreviation for moment reference point
on Y-axis

-ZMRP abbreviation for moment reference point
on Z-axis

3



NOMENCLATURE (Continued)

Axis System General

DEFINITION·

force; F, lbs

moment; M, in-lb

Definition

normal force

axial force

lift force

drag force

force or moment about the Y axis

moment about the Z axis

moment about the X axis

stability 'axis system

wind axis system

reference conditions

free stream conditions

total conditions

base
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SYMBOL

F

M

Subscript'

N

A

L

D

Y

z

X

r

ref
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N(MENCLATURE (Continued)

Body & Stability Axis System

SADSAC
SYMBOL SYMBOL DEFINITION

Body Axis System

CN CN normal force coefficient; FN/qS

CA | CA axial force coefficient; FA/qS

CAB base axial force coefficient;
CAb [-] [(Pb - Pw)/q] (Ab/S)

CAf CAF forebody axial force coefficient; CA - CAb

Cn CYN yawing moment coefficient; MZ/QS bref

C1. CBL rolling moment coefficient; MX/qS bref

Common to Both Axis Systems

Cm CIM pitching moment coefficient; My/qS Iref

Cy CY side force coefficient; Fy/qS

Stability Axis System.

CL CL lift force coefficient; FL/qS

CD CD drag force coefficient; FD/qS

CDb CDB base drag coefficient

CDf CDF forebody drag coefficient; CD - CDb

C C yawing moment coefficient; MZ,'B/qS bref

C1 CSL rolling moment' coefficient; MX, /qS bref

L/D L/D lift-to-drag ratio; CI/CD

L/Df L/DF lift to forebody drag ratio; .C/CD
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ADDITIONS TO NOMENCLATURE

CNAFO

CLMAFO

CAAFO

CAFAFO

CABAFO

ALFCNO

CIMCNO

DCLM/DCN

DCYN/DCY

CNAAFO

CMAAFO

DCY/DBETA

DCYN/DBETA

DCBL/DBETA

CP/D

YCP/D

DCN

DCIM

DCA

DCAF

DCNA

DCIMA

DCY

Zero angle of attack normal force coefficients, CN(a=O)

Zero angle of attack pitching moment coefficient, CLM(a=O)

Zero angle of attack total axial force coefficient, CA(a=O)

Zero angle of attack forebody axial force coefficient CAF(a=O)

Zero angle of attack base axial force coefficient, CAB(a=O)

Zero normal force angle of attack, a(CN=O)

Zero normal force pitching moment coefficient, CLM(CN=O)

Static longitudinal stability derivative, 6CLM/6CN

Static lateral stability derivative, 6CYN/6CY

Normal force coefficient derivative, dCN/da(a=O)

Pitching moment coefficient derivative, 6dCM/da(a=O)

Side force coefficient derivative, 6CY/16(B=O)

Yawing moment coefficient derivative, 6CYN/b6(=O)

Rolling moment coefficient derivative, dCBL/6jBC=O)

Longitudinal center of pressure location, CIMa/CNa(a=O)

Lateral center of pressure location, CYNP/CYB(8=O)

Normal force coefficient increment, ACN

Pitching moment coefficient increment, ACIM

Total axial force coefficient increment, ACA

Forebody axial force coefficient increment, ACAF

Normal force coefficient gradient increment, ACNa

Pitching moment coefficient gradient increment, ACIMa

Side force coefficient increment, ACY
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ADDITIONS TO NOMENCLATURE
(CONTINUED)

DCYN

DCBL

DCYB

DCYNB

DCBLB

DCN(ALPHA=O)

DCIM(ALPHA=O)

DCA(ALPHA=O)

DCAF(ALPHA=O)

DCNA(ALPHA=O)

DCLMA(ALPHA=O)

WNGINC

Yawing moment coefficient increment, ACYN

Rolling moment coefficient increment, ACBL

Side force coefficient gradient increment, ACYX

Yawing moment coefficient gradient increment, ACYNP

Rolling moment coefficient gradient increment, ACBL8

Normal force coefficient increment at ALPHA=O, ACN(a=O)

Pitching moment coefficient increment at ALPHA=O, ACIM(a=O)

Total axial force coefficient increment at ALPHA=O, dCA(a=O)

Force axial force coefficient increment at ALPHA=O, ACAF(a=O)

Normal force coefficient gradient increment at ALPHA=O, ACNa(a=O)

Pitching moment coefficient gradient increment at ALPHA=O,
A CIMa(a =O)

Orbiter incidence angle in degrees relative to booster
centerline

7



CONFIGURATIONS INVESTIGATED

The following models and model components were utilized during this test:

O Grumman Orbiter Body H-33

V Orbiter Vertical Stabilizer

W Orbiter Clipped Delta Wing

T Orbiter Drop Tanks

C S-IC/Orbiter Adapter Cradle

B S-IC Booster

F S-IC 75 Square-Foot Fins Oriented 450 Off
Vertical and Horizontal Reference Plane

Fl S-IC 75 Square-Foot Fins Oriented in
Horizontal and Vertical Reference Plane

Pertinent dimensional information is presented in the Model Component

Description Section.
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-

mittent blowdown tunnel which operates by high pressure air flowing from

storage to either vacuum or atmospheric conditions. A Mach number range

from .2 to 5.85 is covered by utilizing two interchangeable test sections.

The transonic section permits testing.at Mach 0.20 through 2.50, and the

supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers

between .2 and .9 are obtained by using a controllable diffuser. The range

from .95 to 1.3 is achieved through the use of plenum suction and perforated

walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeable

sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour

nozzle blocks are tilted and translated automatically to produce any desired

Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately -400 F dew

point and 500 psi. The compressor is a three-stage reciprocating unit driven

by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate

valve. The controlled air flows through the valve diffuser into the stilling

chamber and heat exchanger where the air temperature can be controlled from

ambient to approximately 180 F. The air then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch sector

that provides a total angle of attack range of 20° (lO ). Sting offsets are

available for obtaining various maximum angles of attack up to 25° .



REDUCTION OF DATA

I. S-IC BOOSTER ON BALANCE (RUNS 1 THROUGH 105)

Six component aerodynamic force and moment data were recorded using MSFC

internal strain gage balance #200. Two base pressures (Cpbl and CPb
2
) and

balance cavity pressures (Cpc) were also recorded and utilized to correct

the axial force measured (CAT) reading to a condition corresponding to free-

stream pressure acting at the base and cavity regions (CAF). The two base

pressures were averaged and considered to act as one over the model base.

CPbl + CPb2

2

CAF = CAT- CP Ab ) + CPc (Acav)
Sref Sref 

The force and moment data were reduced to coefficient form using the follow-

ing reference values:

Sref = S-IC booster body maximum X-section area = 1.396 in
2

Iref = bref = S-IC base diameter = 1.333 in.

Ab = Booster base area = 1.039 in2

Acav = Booster balance cavity X-section area = 1.131 in2

Moment Reference Center:

X = 5.399 inches from S-IC base (5.507" aft of orbiter nose)

Y = Z = 0 inches from S-IC centerline

10



REDUCTION OF DATA
(Continued)

During one portion of the test (Runs 20 through 31 and 75 through 77) the

tunnel sector was pitched +100 with the model and balance rolled 20° , 45° ,

and 70°1. To determine the angle of attack and sideslip in the data plane

(rotating body axes) the following were used:

a = Tan -1 [Tan as Cos $] + da

B = Sin-1 [Sin as Sin $] + .-

a s = Tunnel sector pitch angle

da,B = Change in angle due to sting deflections

= Sting roll angle

II. ORBITER PLUS CRADLE ON BALANCE (RUNS 106 .THROUGH 122)

Six component aerodynamic force and moment data were recorded using MSFC

internal strain gage balance #201. Orbiter base pressures (Cpbo), balance

cavity pressures (CPc) and cradle base pressures (CpbS) were also recorded

and utilized to correct the axial force measured (CAT) reading to a con-

dition corresponding to free-stream pressure acting at the base and cavity

regions (CAF)o

CAF = CA
T

CPb (Ab + C) + C CPbs ( A )]
AF CAToSref cref sref

11



REDUCTION OF DATA
(Continued)

The force and moment data were reduced to coefficient form using the follow-

ing reference values:

Sref = S-IC booster body maximum X-section area = 1.396 in2

Iref = bref = S-IC base diameter = 1.333 in.

Abo = Orbiter base area = 0.362 in2

Acav = Orbiter balance cavity X-section area = 0.399 in2

Abc = Cradle base area = 0.371 in2

Moment Reference Center:

X = 5.507 inches aft of orbiter nose

Y = 0 inches from balance centerline

Z = 0.425 inches below balance centerline

These values were used so as to locate the moment reference center st the

s:ame location ac was used for the booster-on-balance portion of the test.

.12
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TABLE 2;- TEST CONDITIONS
TEST #502

BALANCE UTILIZED: MSFC Balance-#200 & MSFC Balanee #201

CAPACITY: (#200)

NF 175 lbs.
SF '150 lbsT-

f , PM 185 in.-lbs.
YM 160 in.-lbs.
RM SU ln.-lbs.

CAPACI'IY: C#201)

60 lbs.
20 lbs.
30 lbs.

120 in.-lbs.
40 in.-lbs.
25 in. -lbs.

COEFFICIENT
TOLERANCE:

COMMENTS:

15

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)

0.60 5.0x106 4.3 1000F (Nominal)

0.70 5.5x10 6 5.5

0.08 6..0x106 6.5

0.09 6.3x106 7.4

1.00 6.5x10 6 8.1

1.10 6.6x10 6 8.7

1.20 6.7x106 9.2

1.46 7.5x406 10.8

1.96 7.6x106 11.0 -.

3.5 7.1x106 6.8

4.96 S.Sx106 t



TABLE 3.
MODEL COMPONENT DESCRIPTIONS

MODEL CC(MPONENT:

GENERAL DESCRIPTION:

BODY - (O) ORBITER

0.003366 SCALE GRUMMAN (H33) ORBITER

DRAWING NUMBER:

DIMENSIONS: FULL SCALE MODEL SCALE

Length

Max. Width

Max. Depth

Fineness Ratio

Areas (Theoretical)

Max. Cross-Sectional

Planform

Wetted (Less Base)

Base

1618.2 in.

299.5 in.

329.8 in.

5.4

3120 ft2

10345 ft2

461 ft2

5.447 in.

1.008 in.

1.110 in.

5.4

5.09 in2

16.877 in2

0.7521 in2



TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - S-IC BOOSTER (B)

GENERAL DESCRIPTION: SATtr V/S- IC BOOSTER

MODEL SCALE FACTOR 0.003366

DRAWING NMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE

Length

Max. Width Incl. Engine

FairingsMax. Depth

Fineness Ratio

Body Diameter

Max. Cross-Sectional Area

Base Area

Cavity

Solid Base

-(1)

(2)

1452.76 in.
1515.45 in.

562.20 in.

562.20 in.

3.83

33 ft.

857.14 ft 2

1332.38 ft2

694.43 ft 2

637.94 ft2

To end of booster.

To end of engine fairing.

17

in. (1)
in. (2)

in.

in.

in.

in 2

in 2

in2

in 2

4.890
5.101

1.893

1.893

3.83

1.333

1.396

2.170

1.131

1.039



TABLE 3. (CONTINUED)

MODEL COMPONENT: WING (W)

GENERAL DESCRIPTION: CLIPPED DELTA WING FOR H-33 ORBITER (0.003366 SCALE)

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Planform Area
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist., degrees
Sweep Back Angles, degrees

Leading Edge
Trailing Edge

Chords
Root (Wing Sta. 0.0)
Tip

Airfoil Section
Root
Tip

4901 ft2
1158.64 in.
1.902

0.165
So
2°

-50

550
-50

1036.84 in.
170.83 in.

t/c = 9.5% Camberred
t/c = 9.5% Camberred

7.996
3.900
1.902

in2
in.

0.165
so
20

-s5

550
-5°

3.490 in.
0.575 in.

t/c = 9.5% Camberred
t/c = 9.5% Camberred

18
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TABLE 3. (CONTINUED)

MODEL COMPONENT: VERTICAL STABILIZER (V)

GENERAL DESCRIPTION: CENTERLINE VERTICAL STABILIZER FOR H-33 ORBITER

DRAWING NUMBER:

DIMENSIONS: FULL SCALE MODEL SCALE

EXPOSED DATA

Area

Span

Aspect Ratio

Taper Ratio

Chords

Root

Tip

Sweep Back Angles, degrees

Leading Edge

Trailing Edge (From Vertical)

Airfoil Section

855 ft 2

406.1 in

1.33

0.392

427.8 in.

167.86 in.

46.50

21.50

1.395 in2

1.367 in

1.33

0.392

1.44 in.

0.565 in.

46.50

21.50

NACA 64A010

NACA 64A010

NACA 64A010

NACA 64A010

Root

Tip

19
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TABLE 3. (CONTINUED)

MODEL COMCvPONENT: S-IC CRADLE (C)

GENERAL DESCRIPTION: H-33/S-IC CRADLE ASSEMBLY (0.003366 SCALE)

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width
DIA

Max. Depth

Fineness Ratio

Max. Cross-Sectional Area

FULL SCALE

1568 in.

204.10 in.

204.10 in.

7.68

227.19 ft2

MODEL SCALE

5.278 in.

0.687 in.

0.687 in.

7.68

0.0371 in2

20
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TABLE 3. (CONTINUED)

MODEL COMPONENT: DROP TANKS (T)

GENERAL DESCRIPTION: ORBITER EXTERNALLY MOUNTED DROP TANKS (0.003366 SCALE)

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width
DIA

Max. Depth

Fineness Ratio

FULL-SCALE

1225.49 in.

178.55 in.

178.55 in.

6.875

MODEL SCALE

4.125 in.

0.601 in.

0.601 in.

6.875

21



TABLE 3. (CONCLUDED)

MODEL CCMPONENT: S-IC FIN (F)

GENERAL DESCRIPTION: 75 SQUARE FOOT S-IC FIN

FOUR USED, EACH ORIENTED ±450 OF HORIZONTAL REFERENCE PLANE

SCALE FACTOR 0.003366

DRAWING NUMBER:

DIMENSIONS (EXPOSED): FULL-SCALE MODEL SCALE

Area (Single Panel)

Semi-Span (Max.)

Root Chord

Tip Chord

Taper Ratio

Aspect Ratio (Single Panel)

Sweep Back Angles, degrees

Leading Edge

Trailing Edge

Trailing Edge Thickness

At Root

At Tip

75.0 ft2

139.274 in

135.410 in

55.000 in.

0.406

1.796

300

00

13.512 in

4.000 in.

-)r)

in2

in

in

in.

0.850

0.469

0.456

0.185

0.406

1.796

300

00

0.045 in.

0.013 in.



TABLE 4. - INDEX OF MODEL FIGURES

FIGURE PAGE
NUMBER NUMBER

1. Axis System . 8

2. S-IC/H-33 Grumman Orbiter 29

3. H-33 Grumman Orbiter With S-IC Cradle 30

4. Booster and Orbiter Plus Cradle Base 31
Pressure Locations

5. Orbiter Body Model Component (O) 32

6. Grumman H-33 Orbiter Wing 33

7. Grumman H-33 Orbiter Vertical Tail 34

8. Grumman H-33 Orbiter/S-IC Cradle Assembly 35

9. S-IC Engine Shroud and 75 Sq. Ft. Fin 36

10. Photograph of Model Installed in MSFC 37
14" TWT (Side View)

11. Photograph of Model Installed in MSFC 38
14" TWT (3/4 Side View)

12. MSFC 14" TWT Installation Photograph -9

23



IH
 

v
H

 
a
: 

H
 

N
 

H
 

H-I
1H

C
 Q

 
H

 
a 

QC
 

a 
QC

 
(D

c 
c 

f. 
H

. 
P 

o

ID
 

ID
 

H
 

cI
 

I 
H

+
 

a 
c 

F-
 

cO

O
 
0
!I

 
I- 

cI
 -

CD
W 

(D
W

 
W

 
O

D
 

W

0 
-cf 

0) 
0 

0
o 

o 
o 

o 
g 

o 
0 

o

H
 

H
I

o 
o 

0 
t

'-
 

F
- 

ih
 

F
'-

 
P.

CD
 

(D
 

D
 

tD
 

(D

0 
d
- 

I-
J 

F

0)

P
. 

I
H

N
a
q 0U

o

ct

I-
.

&
0

0, cD 0)

P
H

 
H

C
2

W
 

i

0 
0

t
t' H

 
H

.
c
r
 

v

),
 

0)

H
 

4

c 
c-- Ii

cM
 

c-

c
+

 
I

0 
H P

i

U
)

U
)

0 F-
3

oC
D

'1 a I,.

m4
 

0 
C

 
F

z 
ti 

d 
.

Q
 

td
 

tU
 

>

D)
 

0) 
0 

0

(D
 

(D
 

C
D

Ii 
'1

w
 

U
--

 
O

N
N

 
-P

,

H
-

ot5 O
q H 0 P
. C

D
0 (D

0 
0 

o)

H
-

0 
0

z 
8 

n

0 
0 

o 
m

H
 

H
 

H
 

C
H- 

H
 

H
 

HD
 

H
 

X
 

H
CD

 
CD

 
(D

 
C

D
Ii

u
o

 
Uo

 
.

o 
[o

 
H

 
H-

 
H

\-
'l 

-
H

 
o
, 

O\
 

\_n
 

f\)
w

 
--w

 
I 

O
 

H
 

O
 

H
-

U
n 

C
U

 
U

 
tU

 
rI

 H
\.

n
 

-f
'H

 
\O

 l 
0 

\l.
n

O
N

 
ro

 
o

, 
0o

0 
0 on

\.
D H 0

0O
'

24

O
 

H
 

H
w

 
m

 
(D

H
 I ~ P 

D
_D

 
O

'd
-

H

0 
4

0a
, 

P
H

.P

H C



25

B



o
'H

 
H

 
o 

H
 

O
H

 
O

H
 

v 
H

 
v 

H
 

O
H

 
O

H
 

O
H

c+
 

c+
 

~ 
cF

 
cF

 
I 

&
. 

c+
F 

c
t+

 
c 

c 
c+

F

F 
tj

 
a
q
 

P
j 

o 
PJ

 
r 

P 
m

 
ZS

 
1 

P 
! P 

P

1 
I 

I| 
I 

I 
I 

S 
I 

-
I 

F
- .

I 
I 

I
1
-.

O
 

L
O

 
W

. 
H

 w
 

O
 

W
 

,O
 

W
 L

o 
w

b 
I 

-
'-

b
 

I 
I-.

b 
[-

 
I 

0
1
 

H
 

-

c
+

 
c
+

 
c-

I-
( 

c
+

 
c'

) 
c
+

 
c
+

 
c-

I-
 

C+
 

c+
0 

0 
0m

 
0
0
0
c
 

c0
F

0H
 

0 
0 

0 
0 

0 
0 O

 
H-

 
O

 
F

-O
 

O

@
 

H
0 

H0
 

0 0 0 
0 

0 
0 0

H
. 

H
- 

H
* 

H-
. 

HP
. 

P.
 

H
 

H
P

 
.

H
.

c1
 

C
i 

ci
- 

c 
c 

c-t
F 

c 
c1

 
c+

 
ci

(D
 

(D
 

tD
 

(D
 

(D
 

(D
 

(D
 

CD
 

tD
 

(D

Nt 
N

 
N

 
N

 
N

Fb
 

F
t 

F
b

 
F

t 
F

t 
Y

 
Y

 
Ft

(D
 

(D
 

(D
 

CD
 

(D
 

(D
 

CD
 

(D
 

(D
 

(D
O

 
0 

0 
0 

0 
O

 
O

 
0 

0 
O

c
1
 

c&
 

c
F

 
c
F

 
c
F

 
cF

 
cF

 
ci

 
ci

- 
ct

F

F
- 

F
 

-
F

b
 

H
b 

H
 

H
 

H
 

F
b

O
 

04
 

0 
0 

4 
0 

4 
0

C
) 

C
 

C
) 

C
) 

0 
0 

C
)

0 
0 

0 
0 

n0
 

a0
 

0 
0 

0 
a

C
F

 
c
i F

 
C

f 
c 

c
F

 
c
F

 
c
F

 
c
+

 
c+

 
cF

0 
z 

tj 
t 

.s
 

SI 
ts 

on
 

n 
-

' 
.

' 
.o

 
-

-
-

-
P

O
 

0 
" 

.0
 

C
O

 
o
o
 

-.
 

---
 

,Q
 

O
N

I 
U

 W
 

-P
- 

O
D

 
\'1

 
'o

 
O

' 
0 

'-
q

.n
 

\.
n
 

\n
 

O
 

O
 

O
 

,
D
 

(
0
 

C
O

 
-
0
 

-
O
N

O
O
 

J1
 

o
 

w
 

-
-
 

C
 3
 

.n
 

V
D

 

C
I

0 
1

FA 0



rI IS
 

tE

.) -··m
 

-.:e.

O
 

0
0
 

t 
t 

t 
t

O
b
b
 

°
O

b
 

8
8

 
....

O~dglll2| 
m

 
mP OP >

 >

c

Q
C

~~~~~~~~
cq~

aQ
~

L
xC

 
P

C
 ~ a 
tc~

e 
uCD

.
::' 

~.. 
.

.
.

p: 
P

>
 P
l 

>
 

> P 
P 

r3 N- ; 8 3 3 >
··

* 
.

.
.

<
 

>X
P 

XPXP 

0 
n

X
l E 

X
 

x 

0 

C
D

C
D

C
D

C
D

C
D

C
D

.
.

.
.

.
0m 

(n 
oz 

LO 
Un 

oz

,i4 
>

 
>

, 
:>

 
>

 
;>>

H) 
E

J 
0 r) 

P
N

1
u 

o 
q 

e

* 
.

.
U

) 
WQ 

E
O

>
. 

>
 

:>

P 
Pr

mmm

.C
D

~
~

~
~

~
to

 
co 

oz 
tz

 
>:2

>- 
>

 
> 

-> 
>-

_
s 

o
, -,-'0

~~~~~~~~~~I~~~~~~~~I

^
o
 (D

o
 

o 
11

H
0
0
0
1
1
1
1

I11 m1111P.
6 -~89 

3 
P 

A
 

_9~~ 
S 

<

I8

P



0 
I~

 
""

J
<

I~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

O
, 

rt
 

C
L

0
~

h
r
l

M
X

O
r 

r·
 

o1
0

1 
0 

0
r0

 
M

I't
 

t'
 

~

'<
 

r 
W

 
rb

. 
O

~
~

~
r 

*.
n

I'I
 

0
'~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
1
'

M
" 

W
 

" 
',

O'
 
P'
~ 

rt
t 

(A
 

I

0

~
~

~
~

~
~

'1
~

~
~

~
~

~
~

~
'

~~~
~~~

~~-
h~

rt
 

r·

1
0
 

1
O

 I~

o o
.~

~
~

~
~

~
~

~
~

~
t

0rt

l.
n 

0

P
3
0
~

~
~

~
v
 

0
5
 

u

lb
 

0.
.

m
~ 

~ 
~ 

~ 
~ 

~ 
~

~
3
 

~

28

-u



i

-Pco 0',i)

r~ I

!71 



rH r)

0 e. I^ I

sp II;W
 

30



E
-

v)

o-3
<r~~~~~~ 

rJ.r-0-I,

\of

\ 
W

 
.,9

~
~

A
, 

! 
Q~~~~~~~~~~~~~

iE

U

U

U



II

N
~
 

A
 J1

C
.,,

 
-

-
-

(
D
-Y

,

C
D

C
'
~
~
~
~
I

C
ooo 

-j

ii~
~

~
o

3,
'



r
('PN 

t 
>

 
~~~~~1~~~~~~~.

/~
~

 
~

~
~

~
~

 
r 

r-r

_ 
_ 

_ 
_
_
 

_jf~~~~~~~~~~~~~~~~~~~~~~~~~~~~r(

J~~~~~~~~~~~~~~~~~~~

o, 
c~~~~~~~~~~~~M

-~
-_

 
Fri

N
~

~
~

V
) 

5 
a

N
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

Y

AU0l0 
k
lfd

O

_



00

P-
4

g T
o
>

o

rl
 

vl

o 
L

,

F
0
 

08

o
O

 
r 

34



C
o

0

(CC
o

a4

F-RC
t

r
4
)

aC

(a,
U

)

u4)

HIa)1P
;a) H

C



o n~

o 0 C:

C
o

--j Ia 36

,o H ct

o

I.
- -j

-_ L
/I I



I 

MSFC TKT 502 

SEP? 3 IOTJ 
CONFIG 
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Figure 10. Photograph of Model I n s t a l l e d in MSFC 
14" TWT (Side View) I 
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Figure 11. Photograph of MoHel Installed in MSFC 
14" TWT (3/4 Side View) 
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILI TY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER
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S-IC/GRUMMAN H-33 DROP TANK ORBITER
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S-1C/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITYo
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Pl-C/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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3-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
i' IIji | jI| j |jj ||j j|i|||||i|i f fi__T ._ T

* 1 8 .= i -0 It1 4z41114 1111 211e

-i 1 0~t8e1 1rT- X- -l-"1 -Vl*iFEFI I I I I I5Ul I III~tI I t I L I I 1F 1 I

H 1 1 Ik 1 ;1 1 I L~l X b ;z TI~~ll +r11 _ _ _ 1.1-o V I N L \ 8 WT]WiK + +

XICLFt 

l ~ ~ ~ ~ ~ ~ ~ ~ ~ -44 -- -lllllllll rrx{Z|k~l 

I I I 
6 -4 - 2 0 0 0 2

ANGLE OF ATTACK. ALPHA. DEGREES

I I I I I I I I
4 10

SYMHOL MACH

1.966 BETA

3.480 WNGIN

0 4.959

PARAHETRIC VALUES

0.000 PHI

0.000

DATA HIST. CODE CCCGC

M502-YSFC-S - H-33 CRBI TER

0.000

REFERENCE INFORNMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNMRP 0.0000 IN.
SCALE 0.0034

CC44101.) 12 MAY 72

.. o

z
u

_1

2.0o

LU

I-

- l.b

m

I-

-J

0.5

z

m) -0.5

-1.0 '1
12

I I I 
-10 -

I

c

I f I

OWVTCBFI PAGE 48



S-1C/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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OWVCBF CC44051) 12 MAY '72

S-IC/GRUMMAN H-33 DROP TANK ORBI
.4 , .. . . . I. . .| . . . .I I . . I . .-lr

lJ

4rV

LL -- I TI I

I

4

-1

I I I 

r1 I I

-I-l.i 

T-

Ea TA

-4

-5L

12 -10to - a B

MACH
0.903

1.OO0

1.099

1.198

, , _ . ... ... .. .-l

F I

= 0
.ri 1.I 

1-
l I

r- ZZ nlr
._

!
I

- i a I [
[

I1K I

I

I.4 I J L

La=L-1 I "
1=1
I I I I I

,- -tI

.

.1

PA:' f 55 .1



S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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-1C/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
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SCALE 0.0034
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PARAMETRIC VALUES

0.000 PHI 0

0.000

OATA HIST. CCOE CCCGC

M502-MSFC-SlC H-33 ORBITER

F-ES-:S X A i S XX X : E
0 0 0 0 2

OF ATTACK. ALPHA. DEGREES

.000

1Ii- T V f'9 _1
4 8 1t0 12

REFERENCE INFCJRMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OVCBF CC44091) 12 MAY 72
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t.ll
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L.
LL
LJ
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S-IC/GRUMMAN H-33 DROP TANK ORBITER
,.0 1 ! 1 _ _ _ _ _ _ _ I r 7

LONGITUDINAL STABILITY

_ _~~~~~ I I _ _ ir i0 i0 tt-

I I
.1_

0.1

0.0

-0.1 1
12

SY! 30L MACH

1.959

3.480

> 4.959

_I[: Z _ _ T_ . I TL A+E -E P-J i E _t t -1-i i-. _ llttH -tt -i-t-t
- 8

BETA
WNG I N

- 6 - 4 - 2

ANGL.E
PARAMETRIC VALUES

0.000 PHI 0
0.000

DATA HIST. CODE CCCCC

1'502-MSFC-S1C H-33 ORBITER

tt-t-t

).000

-. ;i L L . . L

l tl I i LIK
4 6 8 lo

REFERENCE INFORMATION
SREF 1.3960 3Q. N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP U.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OVCBF CC44091) 12 MAY 72

0.8

0.7

0.0

0.5

0.4

0.3

t

0 0 0 0 2

OF ATTACK. ALPHA, DEGREFS
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
a.o

1.l

1.0

0.5

0.0

-o.s

-1.0

-1.5

-2.0 

L MACH

0, 900

1.001

1.104
1 .205

T-'F - '-1 'I
4

ALPHA. DEGREES

SRE
LRE
BRE
xMN
YMR
Zmr
SCA

REFERENCE INFORMATION
EF 1.3960 IN. I N.
EF 1.3330 IN.
:EF 1.330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
nP 0.0000 IN.
ALE 0.0034

2 PAGE 77

BETA
WtG I N

ANGL
PARAMETRIC VALUES

0.000 PHI
0.000

DATA MIST. COOE CCCGC

M502-MSFC-SIC H-33 ORBITER

E OF ATTACK.

0.000

CC44091 ) 12 MAY 72
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S-IC./GRIIUMMAN H-3lq nRlP TANK ORRBITFR I LNGlITIInIlNAI qTARTI ITY

-o.s

-1.o

-a..5

-i.0 -la -10 - - G -
U!_1 1- L I--- Pt

-2 o 0 O 0 2

ANGLE OF ATTACK. AI.PHA, DEGREES

I

¥ v· II !· ! VI,/ ) V ·lxll %lt,& IN l 'L I ,,. L. %, U $ 'q UU11 J LI L J illU IL1.

I I Iit II-

I A

:712

4
Ii

6

.1

Ti:
S 10 12

HACH

1 .959

3.480

4.959

PARAMETRIC VALUES

BETA 0.000 PHI
WCGIN 0.000

DATA MIST. CODE CCCGC

'3'2-MS<C-SIC H-33 ORBITER

0.000
REFERENCE INFORMATION

SREF 1.3960 S.O IN.
LREF 1.3330 INl.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CC44091.) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY

. ' 1l1- -1lll1-H W II--'lLIiI'ii-WX :
:~ ~ F A i!1 !01g

1 X A 11810!11 - tX W W t / S We, W -4T ./,--, i

_41~~~~~ ~~~~~~~~~~~ 1 a ...... ~-

-0to

MACH

0.597 BETA
0.897
0.999

1 .099

- e - - 4

PARAMETRIC VALUES

0.000

DATA MIST. CODE CCCGC

M502-MSFC-- H-33 ORBITER PLUS CRADLE

EL -_4 L i-i
- 2 0 0 2

ANGLE OF ATTACK, ALPHA. DEGREES

tlIi
SRE
LRE
BRE
XMI
YMI

zSC
SC,

C C44111) 12 MAY 7:

4 6 8 10

z
u

z

LI

LL

CL

LU

rLL

:o
. Z

-5 -
-1.2

SYMBOL 

0

1:2

REFERENCE INFRMATl'I:,N

EF 1.3960 Q . 1 .
EF t .3350 IN.
EF 1 .3350 IN.
IRP - 5.5070 IN.
IRP 0.0000 IN.
RP - 0.4250 IN.
ALE 0.0034

2 PAGE 79
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY

I~~~ - - ' i v

-4

-12 -10 -6 -G -4 -2 0 0 0 0 2 4 6 6 10 12
-89~~~~~~~~~~~~~~~~~~~~~~~~~ l- 0 B - B -- ~ .... !--r-F-4 8 1 

MACH

1.195 eETA

1 .971

5.480

4.959

ANGLE OF ATTACK.
PARAMETRIC VALUES

0.000

OATA HIST. CODE CCCGC

M5%2-MSFC-H-33 ORBITER PLUS CRADLE

ALPHA. DEGREES
REFERENCE INFORMATION

SREF 1.3960 SC.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC (C44111) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LONGITUOINAL STABILITY
F !,1 1 1 . . . . . . . . . . . . . . I . . . . .

V

4I I1

I I i

11

1-i-A
I I 

-10 - 0 - 6 - 4
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4 6 8 10

IYBOL MACH

0.597 BETA

0.997

lo 0.999
EJ 1.099

OATA

M5 02-MSF C -H-33

ANGLE OF ATTACK,
PARAMETR IC VALUES

0.000

HIST. CODE CCCGC

ORBI1TER PLUS CRADLE

ALPHA. DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ. I N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMHRP - 5 .5070 IN.
YHRP 0.0000 IN.
ZNRP - 0.4250 IN.
SCALE 0.0034

(C44111) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LONGI'
3rr 1 TI l I I I r I I t 1 i l l v ! I I I I I r
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Il1 I
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-2

TUDINAL STABILITY
..* 1 I- . * ..I.I.Y .I YY

I I It

III

l I I !i l I

I

l4 I lr 1

i I 1f

I I 

DA

Ci I Tt

:17

l.

IF-It :1L1-W
0 0 a 2

71
4

:t=MHt:-. 1I..I

I. t -1I -.1
6

MACH
1.195
1 .971

3.480
4.959

eETA

DATA HIST. COOE CCCGC

M502-MSFC-H-33 ORBITER PLUS CRADLE

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3530 IN.
XMRP - 5.5070 IN.
YMRP o.°00° IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC CC44111) 12 MAY 72

4

B

D

-I

- ,-,--T-

-I

z
-1

LL
Lii

LUw

0
E:

CD
z

I

-
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a-

1t-
-.- L.-

-4

--6

Iil

-10o - 8 - 6 -4 -2 0

ANGLE OF ATTACK. ALPHA, DEGREES
PARAMETRIC VALUES

0.000
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY

-10 -

BETA

II Il
I Tli

6 --4

1 111

I lIl

E1 I I 11 1411I - I tl I F 

at-t-T . L 
2 4 f

t1 

1- Itt.. '
I 

4

6 8 10 12

REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LREP 1.3350 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YHRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0054

2 O 0

ANGLE OF ATTACK. ALPHA. DEGREES
PARAHETRIC VALUES

0.000

DATA HIST. C"0E CCCGC

M5C2-MSFC-H-33 ORBITER PLUS CRADLE OWVTC (C44111) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
s .O III I ¶ I 1 -1 9 I 1 I* 9 I 9 I I I I I I I 9 i I U I I I g f

2.4

1.0

I .a

1.4

2.2

1 .0

O.0

O.G

0.4

0.2

0.0
2-1

II { [

I I I I

[I I i

- 4

I 11-7

r IT

I I f Ir-I-r I I v -- v I I
_LLL .I

I I1 
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12
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_ .1 1 I 1 [.t+.I -1-1 I 1-1 r- U d.2 4 6 a to la

4 6 8 lO E ='

BETA

ANGLE OF ATTACK. ALPHA. DEGREE'
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCGC

U502-MSiC-H--33 ORBITER PLUS CRADLE

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC (C44111 ) 12 MAY 72

c)

L .J
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Li
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HACH
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1.971
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4 .959
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GRUMMAN H-33 DROP TANK ORBITFR LONGITUDINAL STABILITY

I _ - _ _ - _6 - _- L. I I I a I I I A 

2 -10 - 8 -6 -4 - o 0 0 0 2 4 6 8 10 12

_ MACH

0.597 eETA
0.897

;0.999

1.099

ANGLE OF
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCGC

M502-MSFC-H-33 ORBITER PLUS CRADLE

ATTACK. ALPHA. DEGREFS
REFERENCE INFORHMATON

SREF 1.3960 S3.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP - 5.5070 IN.
YMRP 0.0000 IN.
ZHMRP - 0.4250 IN.
SCALE 0.0034

OWVTC CC44111) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABI

12

MACH
i .S95

-10 - a - G - 4 - 2 0 0

ANGLE OF ATTACK,
PARAMETRIC VALUES

BETA 0.000
1 .971
3.480
4.959

OATA HIST. COOE CCCGC

M,%2-MSSC£-H-33 ORBITER PLUS CRADLE

IT,0- *1 -*-1

t-- X W X - -- -4 --; --- --- t- W 4- <X 

1t02! S~~d S ppE''lfE; t' i~

_
0 0 2

ALPHA. DEGREES

F [7
4 G 1t0 12

REFERENCE INFORMATION

SREF 1.3960 3.ItN.
LREF 1.3330 IN.
BREF 1.3350 IN.
XMRP - 5.5070 IN.
YMRP O.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC CC4411 1) 12 MAY 72

1,G
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABIL
t.O L-1 I ' rI I I I I I I I I Ii I i i I I I I I I I i 

_Jg

-10 8

BETA

- 6 - 4 - 2

ANGLE
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCCC

502-'_SFC-H 33 ORBITER PLUS CRAD[LE

ITY

111111111111N11111111_ II11 111 I '. -
I l I II I I I 1 [ I I i I 1 1 1 I l

~I~~ :II' : !--e-

a 0

-f
OF ATTACK. ALPHA.

- -l i-
o 0 2IIII--F I a I I I I I I I

4

1--
6 8 10

C i i X I I I I I I I I I i I { 1-1 1 f I I I I I I 111-E~~~~~~~~~~~~~~~~~~~;~

r4-t-------- 1t;I 

12

DEGREES

0. I

o.&

0.?

0.6

0.8

0.4

0.5

0.2

0.1

0.0

-Do1 2

MACH

0.597

0.897
0.999

1.099

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
¥MRP .O0OOQ IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

CC44111) 12 MAY 72 PAGE 87
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GRIIUMMAN H-33 nRlP TANK ORRITFR I flNGTTIINMAI START

-10 8

4e4I4L T -

-6 -4 -2

ANGLE
PARAMETRIC VALUES

0.000

DATA HIST. CCOOE CCCGCC

5 32-MS- - r-33 ORBITER PLUS CRADL.E

0 0 0 0 2

OF ATTACK. ALPHA. DEGREES

q v .i . ,- , IIIII i ~ ·

N

-k X -u

t- 0- TiAV:;XE0X~~~~~~~~~~~~~+iF~
I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .1 7 1_I___ZIIII__T -iIII____IIII-m n

I

ij14 Lt l i.LI.[ I 1 1 l i It J

:1:

7] If
IW L

4L a a -LtLL L LLL
4 6 $ 10 12

REFERENCE INFORMATION

SREF 1.3960 SQ.tN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWV C CC44111) 12 MAY 72

e.0I

o .o

a.?

0.6

m

u

z
LL

LL
LL
0

cc
0
L)

m

0.4

0.3

0.2

o.1

0.0

-12

MACH

1.195

1.971

3.480

4.Do9

HF I..-l- t 1:I-[-
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY

_ !~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i.

-i: Lt i I et t

:, ---- ?h:X~tft~~/ .... g0r0 W -S jT 0 
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__IWEIYEiH',FFFFI I I I - E-H V-I I-R -

syme8OL MACH

C 0.597 BETA

A 0.897

0 0.999

Gl 1.099

DATA

M502- MS C -H- 33

-8 -6 -4 -2

ANGLE 0
PARAMETRIC VALUES

0.000

MIST. CO0E CCCCC

ORBITER PLUS CRADLE'

0 0
I

0
L I 1±i

2 4 6 B

IF ATTACK. ALPHA, DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.I N.
LREF 1.33SS0 IN.
BREF 1.3330 IN.
XMRP - 5.50?0 IN.
YMRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034

OWVTC (C44111) 12 MAY 72 PAGE 89
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GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY

--d I~fIYLL=A'I~b ~f7f l -- tt -X---1 :.
- a

PARAMETRIC

0.000

-4 -2

ANGLE
VALUES

OF

HIST. CODE CCCGC

ORBITER PLUS CRADLE

-10

YMecL MACH

O .I 9 ETA
1 .971

O S.480

11 4.959

DATA

M572-MSFC-H- 33

'It -1

[LIA 1 1 I 1 9 t 

......... I I _ _ ..... _ . ._ II _ I C -.....1 1 1 .1

0k i -k 0F | 0 s WF i 0 r I-1t L ; d mS i 104; C:0 :ft~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I.

rj
0 0 0 0 2

ATTACK. ALPHA. DEGREES

' .Ii
4 6

--
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.330U IN.
XHRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC CC441 1 1) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

-10 - a - G - 4 -2

ANGLE
PARAMETRIC VALUES

0.599

0.000

o o
OF ATTACK.

DATASET
844041
Y44043

0 O O

ALPHA. OEGREES
DATA SOURCE

PHI DATASET P
0.000 Y44042

45.000 Y44044

2 4 6 8 tO

PHI

20.000
70.000

12

REFERENCE INFORMATION

SREF 1.3960 5Q.IN.
LREF 1.3310 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

I

4

a

z

-

z
w

LL
IL.

uC

io
LU

LL

-J

C

2

i

0

-1

-a

-3

-4

I1

-8_- _

SyMBOL

'O
'El

PHI
0.000

20.000

45.000
70.000

WACN
WNGINC

DATA MIST. CODE CCCGC*A

M502-XS-C--SiC H-33 ORBITER O'VTCBF C8440413) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

L I

0~~~~~~~~~~~~~~~~~~f/ - ~,

-1'-I ~_~ .,

-2~~~~~~~~~~~~~~~~~~, 1 _

... 

-4~~ z 

- 0 -4

MACH
WNG I PINC

- 2ANGLE
ANGLE

0

OF
PARAMETRIC VALUES

0.904
0.000

DATA HIST. C.OE CCCGC*A

M502-MS C-.S!C H-33 ORBITER

0 0 0

ATTACK. ALPHIA, 
DATA SOURCE

DATASET PHI
844041 0.000
Y44043 45.000

0

OEGRE F S
2 4

DATASET PHI SRE
Y44042 20.000 LRE
Y44044 70.000 BRE

XMR
YHR
ZMR
SCA

6 a 1t 12

REFERENCE INFORMATION
EF 1.3960 S-.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034

OWVTCBF C844041) 12 MAY 72

z

w

LL
LL
LI
U

ED

LL

-J

a:

z

-10

PHI

0.000

ZO.000

45.000

70.000

-j?9

PAGE 92



S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

T r I r I I I I

I I I
-12 -1- -. -. -?2a -IL, 0 - I - 6 - 4 - 2

HACH
WNGINC

ANGLE
PARAMETRIC VALUES

0.999

0.000

O O 0 0 0

OF ATTACK. ALPHA. OEGREES
DATA SOURCE

OATASET PHI DATASET

844041 0.000 Y44042
Y44043 45.000 Y44044

PHI

20.000
70.000

4 6 8 10 12

REFERENCE tNFORMATION

SREF 1.3960 59.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF C844041) 12 MAY 72

~, t .it [l t[[1X~ i r- 

°0tt~~~~~~~~~~~~~~~! ttt

,,~~~~~~~~~~

't~~~~~~~~~~~~tS~~~~~L 'i fT:-

z
u

z

LL
LLU
U

I. ,
0
LL

'J

0 e

1 1 I

PHI
0.000

20.000

45.000

70.000

DATA MIST. COOE CCCGC*A

M502-MSFC-SIC H-33 ORBITER

III~?- t... ... ~ i ZF 7 ':E -.. -- .....

i

f
.

II

i

-4 I 1L

I I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
0

4a

2~~~~~~~~~~~~~~~~~~~~~~~~2-

-1

-2

-1 -10 - 8 - 6 -400 0 2 4 4 10 12 82~~~~~~~~~~~~ 0 4 6 8 O 1

PHI

0.000

20.000

4 .000

70.000

MACH
UNG I NC

PARAMETRIC

1.202

0.000

ANGLE OF
VALUES

DATA HIST. CODE CCCGC*A

M502-MSFC-SS1C H-33 ORBITER

ATTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET P

$44041 0.000 Y44042
Y44043 45.000 Y44044

PHI

20.000
70.000

REFERENCE INFOfRMATION

SREF 1.3960 SQ.IN.
LREF 1.3530 IN.
EREF 1. 3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C844041 ) 12 MAY 72

z

z
LU

O

LL

LL

-,

Lt

eC,

z

';
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

. L .R i~ tiJ l t i t

' li W : iI II t!!

- _

o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-I

II
II I I

I I I
Li :

-~~.. ....- -....... ...
-4 I I I I:"~l ----- I

I I I I I I I I I I I I I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I-

M -I I rI 
- 8 -

PA

MACH 
WtlC I NC 

- 4

-H- 4l-Hl-l1+4
- 2 0 0

ANGLE OF ATTACK.
ARAMETRIC VALUES

1.965

0.000

DATA HIST. CODE CCCGC4A

M502--MSFC-SC H-33 ORB[ITER

DATASET
844041

'Y44043

0 0 0

ALPHA. DEGREES
DATA SOURCE

PHI DATASET F
o0.00 Y44042

45.000 Y44044

.-..t. It:: 
2 4 6 8

PHI

20.000
70.000

REFERENCE INFORMATION

SREF 1.3960 Sa.1IH.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041 ). 12 MAY 72

z

U-

wLL

!Q
U

0
L;

z

-Ia -10

PF0I

0.000

20.000

45 .000

70.000

liL
10 12

-31
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S-IC/GRUMMAN H-33 OROP TANK ORBITER QUARTERING WIND ALPHA DATA
.r t ". . ... . .. . . .. ....

I I
II
I I I

-._

U

-it

____E 
-2

'7
i'

-4

i L i

[ i-r

- a -

MACN
WNG INC

4 - 2

ANGLE
PARAMETRIC VALUES

0.599

0.000

OATA HIST. CC'OE CCCGC*A

M502-MSFC-S!C H-33 ORBITER

0 0 O 0 o

OF ATTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI OATASET P

844041 0.000 Y44042
Y44043 45.000 Y44044

-. . .
2 4 6 8 sO 12

PHI

20.000
70.000

REFERENCE INFCRMATION

SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

_ ,I

2

I

-J
u

i z

LL

cO

Z

z

I
U
k-

0

-2

-LLm

-c1
-12 -ao

PHI

0.000

20.000

45.000

70.000

A-t~f Il- ~I~...

I .1 l

_
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;PHI

0.000

20.000

45.000

70.000

MACh
WNCGINC

PARAMETRIC VALt

0.904

0.000

DATA MIST. C'OE CCCGCC'A

M502-MSFC-SIC H-33 ORBITER

ANGLE OF ATTACK. ALPHA. DEGREES
UES DATA SOURCE

DATASET PHI DATASET
844041 0.000 Y44042
Y44043 45 .000 Y44044

REFERENCE INFORHATlON
PHI SREF 1.3960 SQ.IN.

20.000 REF 1.330 IN.
70 .o0 BREF 1.3330 IN.

XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

Li

u

:-
z

I

u

Li- C
LLU

0

u

LO

I-

z -1
LU. 

0
[-

C)

I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA.
Tli IT T 1111 I I I TI I lrr l l l I IlI I I 

I I E IE I- IE IE I I I I I I I I II I I I 9 I I I I I I I I - I I I I I I I I I ! iII iII I
F I II -iii I I I .L - I 11 I 1 I I t_ I I I I I I I I II II l - ii 

I I . I t i. L 1 I-L-L.. i i i i i i = Li-

* _ _ 

a 

mV

-2

I-1- iI

I I I 1 I 

H-l I 1H
-12 -10

L PHI
0.000

20.000
45.000

70.000

- 8 - G -4 -2 0

ANGLE OF

HACH

WNG I NC

PARAMETRIC VALUES

0.999

0.000

DATA HIST. CODE CCCGC'A

M502-MSFC-S1 C H-33 ORBITER

0
XX H [Pt#1 bt I:-- bit ttiflTEI i

o0 o 

ATTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET PHI
844041 0.000 Y44042 20.000
Y44043 45.000 Y44044 70.000

REFERENCE INFORHATION

SREF 1.3960 SC.IN.
LREF 1.3330 IN.
BREF 1.530 IN.
XMRP 5.3990 IN.
YMHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (8440413 12 MAY 72

0

I

-t

.-

Z

LL
LL
zLd

U

p-

LL

0
uz

I
LJ
H-

O-

+ - I --+T -+ - - - -1 -T1 '-
_+_+ _ .+ 4 + _ 8t tF-- .. -Htt- 

D I

I

I

_ - i~ . I 1 1 ~ _-! I r T

PI *i I I-
26 ,S l§ gTF- t-4-t--,

IF~

a tU 12
i

6
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
0 r -l I I I I , I I t I u I I I I a a I I r a I. a 

_I__i iI

II

Ei,.., .J' mSSt-I I #i 

I-- ~~~....-.+..

-1 - --#ft 47-H1Th4Tht -i'- 1

1--

-10 - 8

MACH
WNGtNC

- 6 -4 -2 0

ANGLE OF
PARAMETRIC VALUES

1.202

0.000

OATA HIST. COOE CCCGC''A

M502-MSFC-SIC H-33 ORBITER

A

AT TACK.

DATASET

844041
Y44043

17 T....
0 O 0

ALPHA, DEGREES
DATA SOURCE

PHI DATASET P

0.000 . Y44042
45.000 Y44044

-ttL L LII--' I -- --t IA- 1WJ4 -Ii--8
2 4 6 8 tO

PHI

20.000
?7.000

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.39g0 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVICBF [844041) 12 MAY 72

I I i I ii

_I

-1

u

J-
Z

C-

w

LJ

LL
w

i

I-

aL

LI

-2

1 i:

-3

II

-1

I _

[-EI-TEEf

-15 

-A2-

PHI
0.000

20.000
45.000

70.000

L::i l -
12

. I I I 1. i.I 
I I I I I I i iL 4W 

:1

ffll- J

1;
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S-IC/GRUMMAN H-33 DROP TANK ORBI
. . . .. . . .- - - - - - - - - - - -- ITER QUARTERING WIND ALPHA DATA

I I

I-

a

I II1
I

I I ll 

-1

iiffiE XI-fJJ2Z1111112~~~~~~~~-- I:4- Y- TrV~

-4

-12 -10

PHI

0,000

20.000

45.000

70.000

8

WNG INC

tit
- G -4 - 2 0 0

ANGLE OF ATTACK,
PARAMETRIC VALUES

1.965 DATASET
0.000 844041

Y44043

DATA HIST. CODE CCCGCcA

M5C2-MSF'C--S1C FH-33 ORBITER

O o O

ALPHA, DEGREF'S
DATA SOURCE

PHI DATASET F

0.000 Y44042
45.000 Y44044

4

PHI SRE
20.000 L RE
70.000 fIRE

XMR
¥MR
ZMR
SCA

6

U-_

8
K]:

REFERENCE INFORMATION

EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034

OWVTCBF (844041) 12 MAY 72

G

_1-I

Li

u

1-

z

Li
LL

LJ

O

5-

ID
z

I1 l
10 12

I I I I I I I vl I I I 1 1 I I I u I I I I I U I I * · I I

I ... I _- '_ - . _

I I . I I. -

WIq I qf I .III. .III. -I1'' .III. 

T !
I 1II

I [

II
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0.0 L.J.-"

PHI
0.000

20.000
45.000

70.000

ANGLE OF ATTACK, ALPHA. DEGREES

MACH
WNC INC

PARAHETRIC VALUES

0.599

0.000

DATA MIST. COOE CCCGC*A

M:iO2-MSFC-SIC H-33 ORBITER

DATA SOURCE

DATASET PH[
844041 0.000
Y44043 45.000

DATASET PHI
Y44042 20.000
Y44044 70.000

REFERENCE INFORHATION
3REF 1.3960 So.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
VMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

S-o
IoQ

a..

1.4

2.1

C

I-z

LL
LI
C

LO

Lij
U

LL

-J

X

2.0

1.e

1.6

1.4

1.2

1.0

0.8

0.8

0.4

0.2
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
.o 1 i i i 1 I I I I l I I I I I I I TI [ 1 I I I I ! ! I ,

-i-

7TT :I!-,

T-

m

-FFFV-H {
a.8

1.6

.4

a .2

Jtr TI
t1.

t 1--
0.0

Tr
0.0

0.4

[I0.2

_ __ f -
. _.. .I_1,_ 11

0 0 0 2 4 6 8 10 12

PHI

0.000

20.000

495.000

70.000

nMAC
WIGOINC

PARAMETRIC VAL
0.904

0.000

DATA HIST. CODE CCCGCCA

M302--1ISFC-SI C H-33 ORBITER

ANGLE OF ATTACK. ALPHA. DEGREES
_UES DATA SOURCE

DATASET PHI DATASET

844041 0.000 Y44042
Y44043 45.000 Y44044

PHI

20.000
70.000

REFERENCE INFORMATICON

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 ItN.
XMRP 5.3990 IN.
YMIP 0.0000 IN.
2MRP 0.0000 IN.
SCALE 0.0034

C844041 ) 12 MAY 72 PAGE 1 02

o.l

i.4

2.2

2.0

0.0- I 
-12 -10 - 6 - 4 - 2 0

I

km!

T

1

[-

iI

ff .f..iF ..
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
I. L 1 1 1 1 91 I - 1 9 I I 11I 1 9 I 1 9 I 9r 9 l9 .9 

a.0

a.I

1.4

a2.

2.0

I.e

H
1.e

1.4

1.2

1.0

0.8

0.6

-'F. t- i _ F H-
0.4

0.Z

PARAMETRIC

0.999
0.000

4 - 2 0

ANGLE OF A
VALUES

DATA HIST. COOE CCCCC*A

M502-MSFC-Sl ' H-33 ORBITER

0 O 0 0 2 4 6 8

%TTACK. ALPHA. DEGREES
DATA SOURCE REF

DATASET PHI DATASET PHI SREF
844041 0.000 Y44042 20.000 LREF
Y44043 45.000 Y44044 70.000 BREF

XHRP
fYRP
ZNRP
SCALE

t0 12

FERENCE INFORMATION
1.3960 SQ.IN.
1.3330 IN.
1.3330 IN.
.3990 IN.

0.0000 IN.
0.0000 IN.
0.0034

OWVTCBF (844041) 12 MAY 72

-U

-v
_ .--

U
cr

* C
Li.

,X

0.01--
12 -10

L PHI
0.oo0 0

20.000
45.000
70.000

WNIC INC

_ _ -TI 

- t'

l.

iiS !I

1

.

- _ 6 -
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S-IC/GRUMMAN H-33 DROP TANK ORB
8.o - ' I I I I I I 

a.o

2.6

TER QUARTERING WIND ALPHA DATA
I tI I II I m I I . · . II · r · ...

T T Y II

a.2

2.0

1.0

1.4

1.2

1.0

o .,
_-_

a0.2

2 t 10 -

PHI

0.000 MACH

20.000 WtIGINC
45.000

70.000

- 6 - 4

PARAMETRIC VALL

1.202

0.000

A04 HMIST. CODE CCCGCcA

M502-MSFC-SIC H-33 ORBITER

0 1 0 0 0
LL

a

tv -'i riti
1-1 I .- i .i

4 6 8 10 12

PHI

20.000
70.000

REFERENCE INFORMATION
SREF 1.3960 sQo. IN.
LREF 1.3330 IN.
BREF 1.3530 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF C844041) 12 MAY 72

u

_.

L.
LL

LJ

U

U

LL

-J

-F-

-t-C~= I -. !--
L -

'-

ANGLE OF ATTACK, ALPHA. DEGREES
UES DATA SOURCE

DATASET PHI DATASET P

'844041 0.000 Y44042
Y44043 45.000 Y44044

, _

I
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S-IC/GRUMMAN H-33 DROP TANK ORBI
*.o [-r I I I I I i I I I I I I ! I I_

TER QUARTERING WIND ALPHA DATA
I ! I

Iil{ il ,-4-

11.

TT rI I r
.--4 

..e

XX Xtf10 t~~~~~~~~~~~ F- ---Wt I -

a.4

2.2t

a.0

1.6

I.e

1.4

1.2

1.0

0.8

0.6

0.4

..-1Th- I.---lt: 1-:
2 4 6 10 12-.ti to 2

PARAMETRIC VAL

1.965
0.000

ANGLE OF ATTACK. ALPHA. DEGREES
LUES DATA SOURCE i

DATASET PHI DATASET F
844041 0.000 Y44042
Y44043 45.000 Y44044

PHI

20.000
70.000

REFERENCE INFCGRNATION
SREF t.3960 SQ.[N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

u

LiJ
z
LU

LL
W
0

LJ
0U

LL

-J

x

0.2

0.0
-12 -10

E

PHI

0.000

20.000
45.000

70.000

0

M"ACH

WI(G I c

0 0 I 0

DATA HIST. CODE CCCGC4A

M502-MSFC-SC H-33 ORBITER

z m m m $ I I m { I E S 1 I m l
· ! -I
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/Dr InllMMAkI U ' nlDP TAKIK ' nPDD'TD fnilADTeTkIF KuTifn lAID uA nATA
'IL/unllllr11/ n- OH ursur IAlNR\ UnILFlt~ bU/nItnFIIU WIIU A LrnPA UAl/

I:tI, t t tS aC~~~~~~~~~~~~r: f L SX W X X .S~~~~~~~~~~i~ ~

-1
-0.0 -0 -Ina2 -t0 - a

PHI

0.000

20.000

45.000

O7.000

1
FF RRTVF-I-T-[

MACH. _
Wt4Gt ICc

1-
- -4 -2 0 0 0 0 0

ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES DATA SOURCE

0.599 DATASET PHI DATASET P
0.000 844041 0.000 Y44042

Y44043 45 .000 Y44044

DATA HIST. CODE CCCGCOA

M5C2- - C--SIC H-33 ORBITER

.-

PHI
20.000
70.000

4 6 8 10

REFERENCE tNFORHMATION
SREF 1.3960 ,. IN.
LREF 1.3330 IN.
CREF 1.3330 IN.
XHRP 5.3990 tN.
YHRP 0.00OO IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

a-
a.o 

.8

t .

a.4

z
Lb

U

LLLL

U

C

LD
LL

Cx

Lb

a .&

O .0

O .4

12

I

PAGE 1 06



S-iC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATAa.0

I I I II I I I I I I - I FI I I I I I IT h IIE I IIt

-10 - 8

WNG I PlC

-6 -4

PARAMETRIC VA
0.904

0.000

l I I
- 2

ANGLE
ALUES

DATA HIST. CODE CCCGCCtA

M502-MSFC-SlC H-33 ORBITER

o 0

OF A

0 a 0

kTTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET F
844041 0.000 Y44042
Y44043 45.000 Y44044

I
2

'HI

20
70

H Vi
4 6 8 10 12

REFERENCE INFORMATICN
SREF 1.3960 S8.IN.
U LREF 1.3330 IN.

.000 1BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

t1.

I..

1 .4

1.2

0.6

0.6

0.4

0.2

0.0 

L PHI
0.000

20.000

45.000

70.000

T E i g E g g lililillilllilLt-ltd

;ttS 2 T tWi fEr-XlWEW
_ _ i _ i _ _ _ _ i _ _ _ _ e < X e i _ _ _ _ _ _ I I I I I I I I I e
_ L_ L _ _ _ _ 1 _ _ _ I W XTT I I l m 1 I I I 141 1 1 1 1 1 1 1 1 1 1<
e e i i ith k e e t IlilililililLLLLIIdX X f ff Xe <X i 111111111S1SHDE f 3: i i i :HE t1d ffl i I I I I I I I I I I l | I I LlLd
m l l 1 1 1 l l l l l l 111 rl I l l I I I I I I I I I I I I I I 1 1111
ziti X i :t i X X t1+ itt X +WI I I I I L I I I I L 1 L1 1M
e it i f f ffl X tE X WEL XLLLI1 11 I T LEtM

IfflMW +0st+iLf f iX IXl ft _4 _ i _ _ _ i $ i 4 4 4 ;; E _ e WIt-t rt; t 1 1-

I

S j t- f f tt S XX X X .-Xi-1t-t (-14

I

I

I L
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERI

I

S

4

a

0

4

:$0ht~
0 ~ t-i1j2

NG WIND ALPHA DATA

I I I I
FL I-TLLIL-[T- L-717

-10 - - G 

MACH_ 
WNG INC

PARAMETRIC

0.999

0.000

DATA HIST. COCOE CCCGC*A

M502-MS FC-SiC H-33 ORBITER

X X Xrnm tXmmmi
-Ft- I-t- U 1A f - HI:Vt til

4 6

SRE

.000 LRE

.000 ERE
XMI
YMR
Zur
SCA

. VH 4
8

REFERENCE INFORMATION

EF 1.3960 S3.IN.
EF 1.3330 IN.
EF 1.3330 !N.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034

OWVTCBF C844041) 12 MAY 72

.I4

I.

S.

o.

0.

0.0 t--12

PHI

0.000

70.uuo

4 - 2 0 0 0 0 0 2

ANGLE OF ATTACK. ALPHA. DEGREES
VALUES DATA SOURCE

DATASET PHI DATASET PHI

844041 0.000 Y44042 20.
Y44043 45.000 Y44044 70.

10 12

Do

I

cZ

PAGE 108
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WI[ND ALPHA DATA

0.2

Hill~~~~~~~~~f

- e -6

PARAMETRIC

1.202

0.000

4 - 2 0 0

ANGLE OF ATTACK.
VALUES

DATASET
844041
Y44043

OATA HIST. CODE CCCGCC'A

M502-MSFC-S!C H-33 ORBITER

0 O 0

ALPHA. DEGREES
DATA SOURCE

PHI DATASET F

0.000 Y44042
45.000 Y44044

2 4 6 8 t0 12

PHI

20.000
70.000

REFERENCE INFORMATION

SREF 1.3960 S .IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C844041]) 12 MAY 72 PAGE 109

.c

1.4

i..

1 .4

t1.

LL

Li

.L_

LU
LIJ

0

LU

LL

_I

X

>-
C3

L

LL

.01

0.8

0.4

0.4

0.0o
12 -10

PHI
0.000

20.000
4 5.000

o70.000

MG C
WNIGINC

. i 11111 H IlllllllllI H L-

I a L J 3= - -s _ I

:1

OWVTCBF



S-IC/GRUMMAN H-33 DROP TANK ORB]

a .

I.;

a.

0.

0.

0

0

4

,4.6_ _ _ _ t i 4_ __ t _-_ _0 0- X-M

o I

.~~~ ~ ~ ~~~~~~~~~~ 7-1- I

[TER QUARTERING WIND ALPHA DATA

[j :4:::
0 0 2

Ii
6 a 1t

PHI
0.000

20.000

4S.000.

70.000

MACINC
WNG I NC

ANGLE OF A
PARAMETRIC VALUES

1.965

0.000

DATA HIST. CODE CCCGC*A

Mr502-MS- C-SC H-33 ORBITER

kTTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET F

844041 0.000 Y44042
Y44043 45.000 Y44044

PHI

20.000
70.000

REFERENCE INFORMATION

SREF 1.3960 Sa.oN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

'OWVTCBF (844041) 12 MAY 72

11 I1
I I i

-10

II l I=
- a

IlI II
0 0

1'
12

T 1
I -- X -1- - -AII-

0.o L
-t2 4
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

"0 f "' '
0.e' 

o,.

I -

0.7,

0.S

I I Ii I

LLLIIII A LUW I LI L LLLL
0.8 ~ ~ ~ ~ I-I.I 

.... ~~~~~~~~~. .... ..... ....... ...

0.4

o Ft

0.0

o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~. ......... ... !_ ..

-0.1 tZ
-12 -10 - Z 0 0 0 0 a 2 4 6 a to

PHI

0.000

20.000

45.000

70.000

ANGLE
PARAMETRIC VALUES

MACH 0.599
WIC INC 0.000

I~, ~ DATA HIST. CODE CCCGC*A

. M502-MSFC-SIC H-33 ORBITER

OF ATTACK, ALPHA, DEGREES
DATA SOURCE

DATASET PHI DATASET PHI

844041 0.000 Y44042 20.000
Y44043 45.000 Y44044 70.000

REFERENCE INFORMATICPZ4

SREF 1.5960 3O.I N.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP 5.3990 IN.
YmRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (844041) 12 MAY 72

4-A.

I

it B: Ht :t A ~

IKKK I+KH-FKRHFH, ~ ~ ~ ~ II II I II II 

II i I-i I I II I I I I I I I I I li;

z
T:

Eff I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERI
I ! I0 IT !'!! I! IM rI! I!? I 

I f IIIII.. . .
NG WIND ALPHA DATA

I ! ! I I r I.

ii tlr I : I 1 11!. I I+ 1I 1 1 1 1 1 1 11I I I1 11 i i i ii i i Ii i i i i N I I I I I ii i i ii i i i i i i i- - -F-- i- i 4- F-I -I

0.0 {
o.. I

-0.1
-la

-I 

I III

PH I
0.000

20.000

4 5.000

70.000

It E t l----:H-. :1t:

MACH

WuG INC

-6 -4 -2

ANGLE
PARAMETRIC VALUES

0.904

0.000

DATA HIST. CODE CCCGCcA

M5C2-MSFC-S!C f1-33 ORBITER

o

OF A
0 0 a 0

TTACK, ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET F
844041 0.000 Y44042
Y44043 45.000 Y44044

i- 'lmit i ti-l t I i 
2 4 6

FHI

20.000
70T.000

8

REFERENCE INFORMATIOMn

SREF 1,3960 3. IN.
LREF 1.3330 IN.
,REF 1.3330 IN.
XMRP 5.1990 In.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCRF C844041) 12 MAY 72

I-r r--1

0.O

O.G

h -rt- --t-l-!-
I I _

t, -I
I I -

. -+ _jt0Ft ±4-i
t-f '-!

, I
· t-I 

I t4 -
1'j-

0.4

-..--I -
i

--L

0.2

0.S

I I

1-1Ii.
t t

I-#i1'! i f
t1 I-

1o 12

I I I I I I ... . . I 1 

-1 nt__ - Ie1 -b- -L · I·

I~~~~~- I II I I I I I I It I I 8
eX~~~~~~~~ Ifl I I_ 

i

.-t-t-t -i- l 
I t
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-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

.iLI 0 1 1 1 M W XG -X1X8<4 I

Ivia~~~~~~~~~~~~~~~~~~~~~~~~~~~-

TF ': f' S

. 2 = ie1X ,2211t j~~~~~~~~~~~~~~~~~~~~~~~~~~~~t

~~~~~~~~~~~~~~~~~~~ 

o.1

III I I
-l1 - 8 - 6 - 4

ANI
PARAMETRIC VALUES

IM.ALt 0.999
' WIC I t*ic .000

2 0 0 0 0 0

GLE OF ATTACK. ALPHA, DEGREES
DATA SOURCE

DATASET PHI
844041 0.000
Y44043 45.000

DATA HIST. CODE CCCGCCA

2 4 6 8 10

REFERENCE INFORMATOSD'N

DATASET PHI SREF 1.3960 3S.IN.
Y44042 20.000 LREF 1.3330 IN.
Y44044 70.000 OREF 1.3330 IN.

XMHP 5.39W0 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (84404 1 ) 12 MAY 72

S
t .

0.o

o.r

o.e

0.5

0.4

0.3

0.0

11

-0.1 h
12

L PHI
0.000

20.000
45.000
70.000

ffi

12

BIXF~- J - - -' ----u_ -
t I

f t f

I 1

PAGE 11 3
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S-IC/GRUMMAN H-33 DROP TANK ORB:
'*0I I 0! II ¶ ! rT7-7I '!! I I !

[TER QUARTERING WIND ALPHA DATA

I I I 11 II I I I I i I i I I I i I 1 i .i--1 1----- --- I-- 

0.8

FV:0.?

-V-i-

0.4

0.3

0.2

0.1

0.0

r- I
1·- .t-.

7. $1t-t
I1

IE; f qiP.

-10 - 8 - 6 - 4 - 2

ANGLE

MACH -
WNG INC

PARAMETR tC VALUES

1.202

0.000

DATA HIST. C'SOE CCCGCcA

M502-MSFC- S ~ H-33 ORBITER

0 0 .0 0

OF ATTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET PHI

844041 0.000 Y44042 20.000
Y44043 45.000 Y44044 70.000

4 6

REFERENCE INFCIRMATION

SREF 1.3960 SQ.IN.
LREF 1 .330 I N.
OREF 1. 330 IN.
XMRP 5 .390 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(844041 ) 12 MAY 72

I. 1

t'i; 

I
IT I I. 4 

I I--

-0.1

L PHI
0.000

20.000
45.000
70,000

ii f
1 12

I to 12

IIIINE~~~~I I I I I ~p~ .,

ILL _ * ... I.2 I I ti

-t

i I
1 i i

-t.IT -

I'A(~GF ' i 

--
- - - i -

t- i J

I

OWVTCBF



S-IC/GRUMMAN H-33 DROP TANK ORB]

I

TER QUARTERING WIND ALPHA DATA

TI Vi 

I i1 1
1 I I LI_

o.?

0.6

o0.

I i IIIIIIIIIIII II 11 11 1 11 11 1 iII_
I I I 

I T-I

t~~~~~..... ..........IT XAL~S~ X-- -t;
0.4

I i

ri
I _ _ T

0.3

II I

0.2

0.1

0.0

if -t-I
I I I It

I1IvI4I 444IIIIIIII4I4 I I ILWV I 1 A- I 4HAI- -I L . I L ..1 I _f L - _L - I i I - _ - , _ _ _ . - _ _ - -, r- TT I. - .-XWr t11

-0.1 .
12

I I I

-tV-fH-Et
-10

PHI
O.O0U

20.000

45.000
70.000

tACNGINCt4NG INC

-8 - G -4

PARAMETRIC VA

1.965

0.000

DATA HIST. CCTOE CCCGCC'A

M5C2-MSF C-SIC H-33 ORBITER

- 2 0 0 0 0 0

ANGLE OF ATTACK. ALPHA. DEGREtS
LUES DATA SOURCE

DATASET PHI DATASET F

844041 0.000 Y44042
Y44043 45.000 Y44044

-- Itt
- K- 

2 4 6 8 10 12

PHI

20.000
70.000

REFERENCE INFORHATICTN

SREF 1.3960 5.tIN.
LREF 1.3350 IN.
BREF .55330 IN.
XMRP 5.3990 I[N.
YMRP 0.0000 IN,
ZMRP 0.0000 . IN.
SCALE 0.0054

(8444 1 ) 12 MAY 72 PAGE. 115

.0I

0.*

0.0

W W; I1 ---' ' ' : FX g1 11 .I , LL TL 

m

u

z
w

LLLU
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o
LU

x
<

LU
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m

iFi

$yN~OL

'
o
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`I' Rpr w ct I L6, -4- ! 1*1

I
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S-IC/GRUMMAN H-33 DROP TANK ORB]
4.0

2.5

2.0

1.0

ITER QUARTERING WIND ALPHA DATA

i 1
I. I I
I LL 
I I II 1 I 1 1 1

-10 - - - 4

PARAMETRIC VAL

MIACH 0.599
WNCINC 0.000

DATA MIST. CrCOE CCCGC*A

M502-MSFC-SiC H-33 ORBITER

- 2 0 0 0 0 0

ANGLE OF ATTACK. ALPHA. DEGREES
UE3 DATA SOURCE

DATASET PHI DATASET F
844041 0.000 Y44042
Y44043 45.000 Y44044

2

PHI

20.000
70.000

1L.St .t. 
4 6

REFERENCE INFORMATION
SREF 1.3960 $50.IH
LREF 1.3330 IN.
DREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

(844041 3 12 MAY /2

z
u
o

J

0
4..,

-I

-

m

n

J-J

I'

co
z
CD

O.0

-1.0
12

PH I

0.000

20.000

45.000
70.000

a to 12

i-:'tr

I f~~~~~~~~~~~~~~~~~~~~~~~~~~~~(f-

t Ir

~~--F -4-

1 'r- 

1~ ~ ~~~~ -Ii

F'AGCF I! fG

i-1-i '
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-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
17

X :VI12tUITIIIS; -tn w X z \- tt U - A
LI0 2-11001000rH

I l il

PHI
0.000

20.000
45.000

70.000

-10 - 8

I WtG I tC

-6 -4

PARAMETRIC VALI

0.904

0.000

DATA HIST. COtE CCCGC*A

M502-MSFC--S1C H-33 ORBITER

- 2 0 0

ANGLE OF ATTACK.
UES

DATASET

844041
Y44043

1
0 0 0

ALPHA, DEGREES
DATA SOURCE

PHI DATASET P

0.000 Y44042
45.000 Y44044

- I t- . - 1- . - --- -!-_

2 4 6 8 10 12

=HI

20.000
70.000

REFERENCE INFORMATION

SREF 1.3960 S1.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C844041) 12 MAY 72

S-
4.o

3.5

Z
U

.J
U

'W

r-

V)

-_

z

0

Z
I-

z

t-

Co

3.o

a.s

2.0

1.o

0.5

0.0

-0.5

-1.0 o_
-Iz

/:1

PAGE 1 17
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S-IC/GRUMMAN H-33 DROP TANK ORB TER QUARTERING WIND ALPHA DATA

w4i~

-- t-r P ; P

-~~-#iti. i~~~1.

t- ~itii.- i

_I

I I

m I I I -I 

t_i
I 

l I I II I I IL
Il I I rIII 

- a

MACH
,4'GI tC

- 4

PARAMETRIC VAL
0.999

0.000

1-
-tir

2 4 6 8

PHI

20.000
70.000

SRiE
LRE
BRIE

YMr
MSC

$CA

iL 
REFERENCE TNFORMA

EF 1.3960
EF 1.33330
EF 1.3330
iP 5.3990
RP 0.0000
RP .0oo000
ALE 0.0034

I I :V

A T I CH

10. N.
IN.

IN.
IN.
IN.

C844041) 12 MAY 72

4.0

E.S

z
.)

o

-J

LJ

a:

I--

oa

-J

_.
m

-C

z

o-

FC
z

_J

Le

p-F-

(fn

.5

1 .0

0.0

-0.5 

-1.0 2
-12 -10

SY MOL

2U

PHI

0.000

20.000

45.000
70.00C

- 2 0 0 0 O 0

ANGLE OF ATTACK. ALPHA, DEGREES
UES DATA SOURCE

DATASET PHI OATASET P

844041 0.000 Y44042
Y44043 45.000 Y44044

OATA HtST. COOE CCCGC*A

M502-MS;-C-S C H-33 ORBITER

I

r

PAGE 1 ! tOWVTCBF



S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

F~~~~~~~~~~it

t_ _ t 1 W H S~~~~~~~~~~~~~~~~~~~~tF \ -, ~~~~~~~~~~~~- t -- F-t~t
. ..

.LjU~!K99K~IIIF+I I$ 

.~~~~~~~~~~~~~~~~~~ i 1iW

t g fWWX X, X 4 XX X X -X~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I III 17 IT

-T- I TT-TTT1 i--1

t- I

-10 - 8 - 6 - 4 - 2 0

ANGLE OF

HACH
WIGTNC

PARAMETRIC VALUES

1.202
0.000

Ii.
0 0 0 0

ATTACK. ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET P

844041 0.000 Y44042
Y44043 453.000 Y44044

4-i- i --1-1 4 --
2 4 6 8 10 12

PHI

20.000
70.000

REFERENCE INFORMATICN

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
eREF 1.3330 IN.
XMRP . .3990 IN.
YMRP O.00OO IN.
ZHRP 0.0000 IN.
SCALE 0.0034

(844041) 12 MAY 72

4.0

3.0

2 .

2.C

1.5

S.C

O.C

-0.S

-1.0C L2
-12

)L PHI
0.000

20.000
45 .000

70.000

DATA HIST. CODE CCCGC*A

M502-MSFC.-SIC H-33 ORBITER

5

I I I I I I I I I II I
I I I I I I I I I I I I I

-j

I
I
I
I

OWVTCBF PAGE I I



S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA

-~2rI I

I~~~~~~~~~~~ 

i I i

-10 - e - - -
-1 a -- -- 4 4:

ANGLE
PARAMETRIC VALUES

MACH
WNGINC

1.965
0.000

I IA Hft ti
0 0 0 0

OF ATTACK, ALPHA. DEGREES
DATA SOURCE

DATASET PHI DATASET
844041 0.000 Y44042
Y44043 45.000 Y44044

OAA HMIST. CODE CCCGCCA

t t- l- Ij L -- 1
2 4 6 a 10 12

REFERENCE INFORMATION

PHI SREF 1.3960 SQ.IU.
20.000 LREF 1.3330 IN.
70.0o00 CREF 1.3530 IN.

XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVICBF (844041) 12 MAY 72

4.0

b.o

1.o

o.0

0.5

0.0

-0.5

-1 .C

PHI

0.000

20.000

43.000

70.000

III fi III I I 

I

alIo,

s

PAGf I 2 0M502-Sf'C-S;C H-33 ORBITER

I



S-IC/GRUMMAN H-33 DROP TANK ORBI
. I I I ' ' I ITI I I I I I I I I I I I I

TER QUARTERING WIND BETA DATA
-'r

I

a.s
I

II

iIa.0

t.0

0.5

0.0

-0.5

-1 .5

-2.0

ft4tl--hTh 4-tltl4 tti--lt I' '---1 .. tI-I ..LL LI
-to - 8 - 6 - 4 - 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES

.. -.. i ..- -.. -- I F I
2 4 6 8 1 12- -

a 4 6 a to 12

PARAMETRIC VALUES
0.599 W4NGI tC

DATA SOURCE
0.000 DATASET PHI

C44042 20.000
C44044 70.000

OATASET PHI
C44043 45.000
Z44045 90.000

REFERENICE INIF'CRMATICTTl

SREF 1.3960 S . I l.
LREF 1.5330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C4404?) 1? MAY /2

:'T- -

i--r ?

I r I

-2.5

-3.0 i
-12

PHI

20.000
45.000
70.000
90.000

DATA MIST. CrOE CCCCC

M502-MSFC-SIC H-33 ORBITER CROLL) 'OWVTCBF
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S-1C/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
2.0 ! I ! I _ _ i I I l I I * I u I 1 li 1 

I

t.0

1.5

1.0

0.0

I III I

-1 .

!i -

El

EH
1t

I III I

-1.5

PARAMETRIC VALUES
0.899 WIGI[N'

fly + fl
- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGRELS

i it i i
2 4 6

DATA JOURCE
0.000 DATASET PHI DATASET PHI

C44042 20.OU0 C44043 45.000
C44044 70.000 Z44045 90.000

OATA HIST. COOE CCCGC

8 10 12

QEFERENCE INFO4RMATItN!

SPEF 1.3960 5S.1N.
LCEF 1.3330 IN.
EREF I .3330 1N.
XMRP 5 .3930 1N.
YMPP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034

M502-MSFC-S:C- i--33 ORB3 T E R OLL) OWVTCCFR1

! I '' T Tn
i iT

z
LiJ

U

LLLL
LU

LI

Ll

LJ

i-f.t-.-

h- t FF-F
IT -4-..

H--H-t
N-i t 41·

-a.3

t _t_ 

'i-
-12 -10 - - 6 - 4-12 -10 - 8 - G - 4

PH I

20.000

45.000

70.000
90.000

Ht
I.1

HES$ 

I N 

EHL _ 

HEEEE
T I :[

f _ f

_- .
LLtI_

.MACH .

'PAG : I 2P

-t I H_
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S-IC/GRUMMAN H-33 DROP TANK ORB
.If1 I I r I I I 

ITER QUARTERING WIND BETA DATA
I ¶ 1 1 I I I I I I I 1 1 1 1 I I I 1 1 1 I I ' L' ' I I '.'

iliill i
i- I i- T r --

-H
hht~~~~~ 'iH-t_-:'i-:

i._

F

-10 - 8 - 6 - 4 - 2 0 0 0 0 0

SIDE SLIP ANGLE, BEIA, ODFGREES

rr ItQ
2 4 6 e 10 12

PHI

20.000
45.000
70.000

90.000

PARAMETRIC VALUES
1.001 WIC I tiC

DATA SOURCE

0.000 DATASET PHI DATASET PHI

C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000

DATA HIST. CCOE CCCCC

M5C2-MSFC-S1C H-33 ORBITER CROLL) OWVTCBF

REFERENCE INFO'RMATICN
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C44042) !2 MAY 72' PAGL 123
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERI
,o 0 Tr- I I I r TI! I 1 I I I q I I I I r 

NG WIND BETA DATA

ma.O

1.5

_a_

1.0

0.0

-O.5S

FIL
-1.0

-1 .5

-2.0

- 1-2. 

-3.12 -10

PHI
20,000

4 .000
70.000

90.000

- 8 -6 -4

PARAMETRIC VALUES
1.198 WNGI NC

i1 14+1411
- 2 0 0 0 0 0 2 4 6 8 10 12

SIDE SLIP ANGLE, BETA. DEGREES

0.000 DATASET

C44042
C44044

DATA SOURCE

PHI

20.000
70.000

DATA H1ST. CO:OE CCCGC

M5C2-Sr C-S1C H-33 ORBITER CROLL) OWVTCBF

DATASET PHI

C44043 45.000
Z44045 90.000

REFERENCE INFCRMATtIC,

1.3960
I.3330
1 .3330
5.3990
0.0000
0.0000
0.0034

So4 . I N.
I N.
ItN.
IN.
I .

IN.

SREF
LREF
OrEF
XMRP
YHRP
ZMRP
SCALE

(C44042) 12 MAY 72

rT 

- i -
. i--

I -;- T

Li

-

z

u

F-

LI

LA

LL

W

U
LI
C
LL

-J

-J

_tI: t- t-
I

, _+ , I ~ ,, ,, _ 4 ,_ 

-- --t- t- ,-t I--

,- - 4

I-
:1.

.M-t- T t 41-1

1I

i -

it 
4 r--i .

I I N I I I U i T F F 1 I I

I
t
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATAa .0 r I t I I I 1 1 I I r I I I I I I I I I I I 1 I I I I! I I !
I I

.-_
1 _
I I

7I

i I
I I

r I I .

K,1
F-

titzLt ltttt- t- :
IA
.

I I
0.5

I r

- 6 - 4

PARAMETRIC VAL

MACH 1.964 WICG I

DATA HIST. C'ODE CCCGC

X5C2-''SFC-SIC H-33 ORBITER CROLL) OWVTC13F

t1

m- -- i-0 1- -t

PHI

45 .00
90.000

2 4 6 8 10 12

REFERENCE INF{RMATION

SREF 1.3960 S9.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP O.OOO IN.
SCALE 0.0034

(C4404?) 12 MAY 72 PAGE 12'5

III 1 _ .

I 7IF 1F7

S..

t.o

1..

:ITI Tl

1.o

I0o.0

-Ooq

-1 .0

-1.5

-2.0

-. s5

TFF -8
-la - a-3.0 1--

-12

-L PHI

20.000

45 .000

70.000
90. 000O

- 2 0 0 0 0 0

SIDE SLIP ANGLE, BETA. DEGREES
UES DATA SOURCE
INC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

-I- _ 

Fr
-T

·t -
_

I
II



S-IC/GRUMMAN H-33 DROP TANK ORB
EU' ° i I i I i l -I 1 !

TER QUARTERING WIND BETA DA1

T- -7 _T-
I II I I

-I.0

--I

-t1
A

IliiT- liIi ii
I I1 1 I

-1 - -r -4 -z a--l0
-10 - a - G - 4 - 2 0 0 0 0 0 12 4

I1 i:I i lii 
6 8 10 12

SIDE
PARAMETRIC VALUES

0.S99 WNGIJ NC SRE
LRE

XHR
YMR
ZMR
SCA

(C44042) 12 MAY 72

REFERENCE INFCORnAT1NH
F 1.3960 S. .IN.

EF 1.3330 1 lN.
EF 1.3330 IN.
RP 5.5990 1N.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034

v? PAGE 1I ;

TA

.S

I L I i 'r

1.0

0.S

0.0

V,

x

m

z

u

z

.,0

.,-

L.

*J

D,

t-tt-[ -T
I-I1 , 

- .3

-2.0

-2.9 I

-3*.0°
12

PHI

20.000

45.000

70.000

90.000

MACF

SLIP ANGLE, BETA. DEGREES
DATA SOURCE

0.000 DATASET PHI DATASET PHI
C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000

OAYA4 IST. COOE CCCGC

M502-MSFC-SIC H-33 ORBITER CROLL) OWV1CBF

=.

ri
1

-t

- -_ -,--

I.]_LZ

iI

;

t



S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERI
.. I Ir I ! I I 11 I I I I I I 1 , , .. .... .1 1 r 

. _

NG WIND BET [A DATA

I- .I
* +. * rrC. t t-I-L

8.,

I1

S.0
l

rI
I

T-1~

I- .t r-i·· i
1.5

-i i__- Vt.- 
-4. t

1.o

i:
L

0.s

0.0

-0.5

-1.0

-1 .

-2.0

1i

I -1

-8 -6 -4

PARAMETRIC VAL
0.899 WNGI

t t
- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
LUES DATA SCURCE

INC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

ii
2 4 6

PHI

45.000
90.000

DATA HIST. COOE CCCGC

LL
a to0 12

PEFERENCE INFCPRNMATI',ti

LREF 1.390 I.IN.
BREF 1.5 30 IN.
XMRP 5. 3 9L I t.
YMRP 0.0000 1 N.
ZMRP O.o00U IN.
SCALE 0.0034

MSC2-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF

00

I.-z

U

uJ
w

U

LL
L_'
LJ

LIU

z

>-

-2.5

ot- -to

1 PHI

20.000
45.000

70.000

90.000

I--t--F

�i�ii��

14-rf- -1-

J] --- Ad 1 I

r,

t I

irr

1

117:1=1 1.1 1-1.1 I
ZiaT-=1111111

-1'; I 
r

LA'-i 

FP' A G - 271(C44042] 12 MAY 72



S-IC/GRUMMAN H-33 DROP TANK ORB
a.o I 0 ' 9 .I I I 9 9 t. I I , , 

TER QUARTERING WIND BETA DATA

rg=i

ll I I

I1

I I

-t.-1.5

-t
1.o

o.0

o.o

-0.5

TI
-1 .

-n .1

-2.o

:F}FpT F-FFT"FFF+'fF
-s3.0 2

-12 -tO

PHI

20.00t)

45.000

70.000

90.000

- G -4 - 2

SIDE
PARAMETRIC VALUES

1.001 WrCIINC

0

SLIP

0.000

DATA HIST. COOE CCCGC

M502-MS; C-SIC H-33 ORBITER CROLL) OWVTCBF

0 0 0 0 2

ANGLE. BETA. DEGREES
DATA SOURCE

DATASET PHI DATASET PHI

C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000

10

REFERENCE INFORMATICON
SREF 1.3960 3S.TN.
LREF 1.3550 IN.
BREF 1.33530 IN.
XMRP 5.3990 ItN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

tt'-'

(I

x

o

m

z
u

z

LU
LLu
LL

U

4'4 1114
t--i -t-
fFFF;

Lt- [;t:I:

l41
1 . 1i -

t t T-

I --1-1

12

I I i 1 ' I t I I I i 9 T I 4 I I I, I .I I I I I I.
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
1.1 I ¶ rL - I I I T I I I ! I I I I I I ! I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I T

1 i I I
= 1 II1'.5

I III I I

IT
I I

a .o
i l

I I

t1.

I - ,-[ _.- .I- -,;_ i
1.0

i- t I -L-L
I 1

0.5

I II i i I I 

0.0

I I I I I II Z pi I $ . ...- .t~ ,

-1 .

R
-1.5

I I

-2.0

-2.5

RH-H-+
-3°.o 0 .I I I .

-12 -tO - a

DL PHI
20.000 MHACH
45 ,000

70.000

90 .000

- 6 -4 - 2 0

SIDE SLIP
PARAMETRIC VALUES

1.198 WNCG NC 0.000

0 0 0 O

ANGLE, BETA. DEGREES
DATA SOURCE

DATASET PHI DATASET

C4404Z 20.000 C44043
C44044 70.000 Z44045

DATA HIST. CODE CCCCC

M502-MSF.-SIC H-33 ORBITER (ROL.L.) OWVTCBF

2 4 6 a
1' -

10

REFERENCE INFORMATIOtl

PHI SREF 1.3960 Q. IN.
45.000 LREF 1.3330 IN.
go OOU BREF 1.3330 IN.

XMRP 5$3990 IN.
YMRP O.000, IN.
ZMRP O.0000 IN.
SCALE 0.0034

(C44042) 12 MAY 72 PAGE 129

I ¥1i I
r] -I"-[Ir-

_-4 _ ,..._ I I l _ _+.~~~~

1 I
T-- 

-tt{1fl4 -

x

X

z

U

I-z

LLI

LU
0

LL

Z

>.

-I - I
-I !i

;-4

_r

I I F I I I

-1
ti --14 4 - -I



S-IC/GRUMMAN H-33 DROP TANK ORB]
D.O r I 9 Ft 1 1 1 1 1 . I 9 

TER QUARTERING WIND BETA DATA

l.o

1.s

1.0 NI

O.s

I, 
0.0

-t
-0.5

·4 ,i' I I T

II
-1.0

-a .S

-2.0

i I

~, I ;I

I I
IIi

-2.5

-12 -10

t10YL PHI

I.; 20.000
A 4o45.000

0 70.000
. J 90.000

-8- 8 -4 - 2

SIDE
PARAMETRIC VA .UES

1.964 WNG IN 4C

0 0 0 0 0

SLIP ANGLE. BETA. DEGREES
DATA SOURCE

0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DATA HIST. CODOE CCCCC

M5 02-SFC-S'lC H-33 CROIETER C ROLL3 OWVTCBF

t It tiiV 1
PH I

45.000
90.000

4 6

i.
REFERENCE INFCRTMATINO~

SREF 1. 5360 SI .IN.
LREF 1.3350 1'..
CREF 1.3330 In.
XMRP 5 .3990 I .

MnRP 0.0000
ZMRP 0.0000
SCALE 0.0034

11 .

CC44042] 12 MAY 72

L.- .--T--

'---- t-- i
r 

e -.t,:

(a

x

>-
z
w

LL

o

UJ

z
L.-z

ii- 

-K

-----A

ii
4--.

II 

li l
a 10 12

t 1 1 1 1 t I I I I I I I I 0 0 1 1 1 9 I I * I I I I I I
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S-IC/GRUMMAN H-33 DROP TANK ORBI[TER QUARTERING WIND BETA DATA

-0.8

-t.0 

SYMeOL P

.2 -10 - 8 - 6 - 4 - 2 0 0 0 0 0 2 4 6 a 10 12

SIDE SLIP ANGLE, BETA. DEGREES
'HI

MACH .

PARAMETRIC VALUES
0.599 WINGIFIC

DATA SOURCE
0.000 DATASET PHI DATASET PHI

C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000

DOAA MIST. COOE CCCGC

M502-MS FC-S- C:, H-33 ORBITER (ROLL) CWVTCBF

REFERENCE INFORMATION

SREF 1.3960 So. ItN.
LREF 1. 330 IN.
BREF I .3330 IN.
XMRP 5.3990 IN.
YMRP 0.00o0 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

..o

O.0

0.6

Q0.4

O.3

0.0

-0.2

-0.4

-0.6

Un
U
X

z
-

LL
W

L-

--

_J

U1

20.000
45.000

0 70.000

gu 90.000

I
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S-IC/GRUMMAN H-33 DROP TANK ORB
f .a

ITER QUARTERING WINF RBTA nATA

I IIJ-fm IJ- t t 1 1 1 zt z1tIti ttt t tIi tttzI
I I 1 i" I I I I I

t I I I I
III I I I I 11111I I I i T " I ' ILI I I'- I IIIIIIIIII I j

I '

I IT II I IL 444_TUi IHI I I4 i 

I 1111111 I

i'
_ 1 I 11+1 1 I I I I I I I I II I I I I I I I I I I

0 0 0 0 0

Ii
I I I I I I I I I I I I I I I I I I I .II J L L.L-JlL LL.0 -.n -.-.-. --~~~ ~i

2 4 6 10

SIDE SLIP ANGLE. BE1A, DEGREES
PARAMETRIC VALUES DATA SOURCE

0.S99 WlNGINC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DATA HMIST. COOE CCCGC

M52- MS F C -SC H-33 ORBIIFR (RCOiLL OWVfCBF

PHI

45.000
90.000

REFEREICE INPORMATIO, N
SREF 1.3960 5. IN.
LREF I.3330 IN.
BREF 1 .330 IN.
XMRP 5.3990 IN.
YMRP O.O00 11.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

0.0

0.0

0.4

0.2

x

C3

-J
m

m

zL-

C

LL
LL

ED
U

z

--

XT)
Z

J
_J

o.o

-0.2

-0.4

-0.~

htl

-s10 6

-. t[
- 2- 4

PHI

Zo.oo !!AC±_L
45.000

70.000

ro.000

4 + 4t~~~~~~~~~
N_ 1. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ct

I--- -- I I I I I 11 1F4------- I -- F- I- - 4--- 4- ----gk---4.I-

il ' j 1'M 

Llr IIM-I -tMt-tlt-bM-M-t-tMd--I-ki-f'-k-tt-i

.1 I II I I i

I
Kt-1 I I Ilk1

[

I

I

Im u I f T

I

i I

i I

j i
8
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S-I1C/RIIMMANI H-A3 nRlP TANK OiRRP TTFR QIIARTFRITNG WINn RFTA nATA
l rlI VIu IlIEII l t lWV I II1% qR VlU11 J L I i lR=II. I I nWLIO ULL gi UJI%\I

t<, ,th f f~000 A

in

I,~~~~~~~~~ 1

1\L

I~t" L _ ~, _t t 9-_'-

LLttj LE2XS 0; 0 t 0

iiES~~~~~~~~fAW\S tW~~~~~~~~[,

-1.0 L2

: MOL PHI

rt - i t-M-r- 11rmrT2I - ru-1
-10

20.000
45.000

0 70.000

LI 90.000

1i
- 8 -6 -4 - 2 0 0 0 0

SIDE SLIP ANGLE, BETA. [
PARAMETRIC VALUES DATA SOURC

I .001 Wc I t4C 0.000 DATASET PHI

14:tf4
0 2 4 6

DEGREES
E

DATASET PHI

C44042 20.000 C44043 45.000
C44044 70.000 Z44045 , 90.000

DATA HIST. C'COE CCCGC

M5o2-.ISFC-SlC H-33 ORBITER (ROLL) OWVTCBF

REFERENCE INFORMATTIN

SREF 1.3960 S.).1N.
LREF 1.3s30 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0O0000 IN.
ZHMP O.OOUO ItN.
SCALE 0.0034

CC4404?) 12 MAY 72

'.o

o0.

a.'

0.4

O.Z

0.0

-0.2

-0.4

-0.6

-0.8

a t0 12

I A

f'AGE 1133



S-IC/GRUMMAN H-33 nRlRP TANK flRR
l.o

TFR OIIARTFRING WINn RFTA nATA

-1 .0 . -10 - 8

PHI

20.000

45.000

70.000

90.000

II I IIII fi l tE I lIT
III llFl

- 6 - 4 - 2 0 0

SIDE SLIP ANGLE.
PARAMETRIC VALUES

1.198 WNIG tl 0.000 DATASET

C44042
C44044

DATA HIST. CODE CCCGC

v5C$2-SFC--SlC H-33 CRBITER (RCLL) LIWVTCBF

0 0 0

BETA. DEGREES
DATA SL',URCE

FHI DATASET

20.000 C44043
70.000 Z44045

UI il 1L1.
2 4 6 8 t0 12

PHI

45.000
90.000

REFEIRENCE INFORMATICt"

SREF 1.3960 So. IN.
LREF 1.3330 It1.
BREF 1.330 IN.
XHRP 5.3990 IHt.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C440423 12 MAY 72

0.0

o0.

0.4

0.2

0.0

-0.2

n
c)U

m
u

I-
z

LL
LL
LI 

0u

-0.4

-O G

*_, _%_I %J .A~ , .wl l I I_IJ w-f WI #1111 vUl'L I L- WU11IN I LIN v I w 11Uv W vIl I {l Ull I 11

1,J 

I:nmF tSW

l k Wi~~~~~~~~t X000q4W~~~~~~~ T
L j 4 00. 0 8 F lx~~~~~~~~i~

k S ChlS HA0J~~~~~~~~~~~~~~~~~~~~~~~t S~~~~t1
.1~~~~~~~~~~~

fttt I
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S-IC/GRUMMAN H-33 DROP TANK ORB ITER QUARTERING WIND BETA DATA

..... -.... i t-r:-H1X ,t-
_ I I _ _I .111__________________IIIIIIIIII|....! 1 

x t I t- 

1
(i~~~~~~~~~~~~~ L_-XWt:2_-0

0.1

0.4

0.4

0.2

0.0

-0.2

-0.4

-0.6

I I

-10 - a

MACH

II
1 -4 -2 0

SIDE SLIP
PARAMETRIC VALUES

1.964 WNI I tI' 0.000

0 0 0 0

ANGLE. BETA. DEGREES
DATA SOURCE

DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 244045

DATA HIST. CODE CCCGC

M502-MSFC SIC H-33 ORBITER CROLL) OWVICBF

F
2 4 6 *10

PHI
45.000
90.000

REFERENCE INFCMRMATI1C

SREF 1.3960 S1.IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

(C44042) 12 MAY 72

1.0

x

-j
m
u

z
w

U-

LL

u

u. 

z

-

CD

-0.0

-1.0 
-12

SYMrC,L

.
L.J

PHI

20.000

45.000
70.000

90.000

12

I

1
.-I 

-r

PAGE 1 3.



S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
t1 1 1 11 1 1 o 1 1 1 = . 1 1 1 1 1 ! 1 L 1 1 TI __

r ti it 

t

- t

--i I

-4-:

I I -1~~~~~~~~~~

-___ -_ _ -_ -I Jlff- IT it f- _I I
._._. __ __ .__. -- _._.. 

t1l

II

-10 - 8 - 6 - 4

PARAMETRIC VAL

0.599 WNGIt

- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGRLES
UES DATA SOURCE
NC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44D44 70.000 Z44045

DATA MIST. CODE CCCGC

X502-MSFC-SIC H-33 ORBITER CROLL) OWVTCBF

I 111t
t 11 I ii1

2 4 6 8 10 12

PHI

45 .1000
90. 000

REFERENCE INFORMATICON

SREF 1.3960 S. IN.
LREF 1.3330 IN.
OBEF 1.5330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

2.4

2.2

2.0
<)

z
Ld

LL
LL
Ld

U

1.8

I
1.e,

1.4

1.2

1.0

0.8

O.Q

0.4

0.2

0.0 --
12

PHI

20.000

45.000

70.000

00.000

I

I

I
It

I !

ii I . . . :

' -7 . I T ".t :i t i I i I!
f

_

l ft i i i tt tti lt.1. 
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S-IC/GRUMMAN H-33 DROP TANK ORBI'
S.0 M I I I I I I I I I I _

I.e

a.o

a.4

rER QUARTERING WIND BETA DATA

p-

It I7I! 

T

II

| X t r illll2 W | | E | |sii 11 Jilffl I[I 1 .z±Lt f±[ r flt4|||z}|-Ti

ITI~ ~~~~~~-- I; I L- I 1 1 --L I ti1 I - I t IT I I I: I 4-Ft-- f
1.8

I I I I
Tl I#III F :F I tI I Ij#
la

III i

I I

I I

I I

1

t . 1.
.t-i I-I F

-J

rl'
i -rT !-l

iiiT 1

-I-4- 1-st
-10

PHI
20.000
45.000

70.000

90.000

- -4 -2

SIDE
PARAMETRIC VALUES

0.899 WNGINC

0 0 0 0 0

SLIP ANGLE. BETA. DEGREES
DATA SOURCE

0.000 DATASET PHI OATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DArA MIST. CODE CccGc.

M52- MSFC--S!C H-33 ORBITER CROLL)' OWVTCBF

*1
2 4

PHI

45.000
90.000

8

'1-1 -I
10

REFERENCE INFORMATION
SREF 1.3960 5. TNl.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C44042) 12 MAY 72 PAGE 137

m FthI i -T i hS]

1.0

1.4

1.2

1.0

0.8

0.6

0.4

0.2

o.o0 2
12
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
.O TI I I ! I I I I I II I I I I I I t ! ' I R ! I I I I 

a.o8

2.2

2.0

1.8

1.4

1.2

1.0

t-t
o.0

0.6

0.4

ti

0.2

012 -o -. 

L PHI

20.000 MAf4L_.
45.000

70.000

90.000

EE1- -T I-f- I+i_ -I H -I f-H1-T-'- 1'i-I_ i
-6 -4 -2 0 0 0 0 0

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES DATA SOURCE

1.001 WNClNIC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

PHI

45.000
90.000

DATA HIST. COOCE CCCGC

REFERENCE INFORHATICN
SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

5C^2-MSFC-S,.. H-33 COBITER CROLL) OWV1CBF

__ i ttl·

_ __ _t _T + IL t t , X t :-4'7 -1--:-tt-~~~~~: .I- .. . T. < ,.- t-t -I-- Ft-

_~~~l _ ___-tU

-I[ F1'-

-L- 4. 1I.-1

-!-I
it

I -t

2 4 6 8 10 12

i 
!

! I _ i!,1 u 1 r ! I T-

PAGE 1383(C44042) 12 MAY 72



S-IC/GRUMMAN H-33 DROP TANK ORB
I. Lr I I L 'I I II I I I 

a..

a.

2.4

z.2

ITER QUARTERING WIND BETA DATA
I I r I! t

L I I I- .I I _ i II i!

_ II I

1 1111 I I -I- " - I- - I U
T

I -

-ft

H~~~~~~~~~~~~~~~ - 4 - 2 0 a a 0 0 2 4 6 a to

SIDE SLIP ANGLE,
12

BETA. DEGREES

M502-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF

2.0

1.4

1.6

<-

L .

L. I

L,J

(1
C)

LJ
c )

i.

C-

t

1.4

1 1
1 .2

lI 

1.0

:11r I 1
0.0

o.6

11 I1

IjEililililil~lil~lilil gigill~lilrS ot C

1- I 

0.4

TT

o .

rII

0.0 '
12

t-l-i- F.

Vt

-10 - 8

f-f
6

PHI

20.000

45.000

70.000

90.000

PARAMETRIC VALUES

1.199 WNGINC

DATA HIST. CODE CCCGC

DATA SOURCE REFERENCE INFORMATICtN

0.000 DATASET PHI DATASET PHI SREF 1.3960 SQ.IN.

C44042 20.000 C44043 45.000 LREF 1.3330 IN.
C44044 70.000 Z44045 90.000 BREF 1.3330 IN.

XMRP 5.3990 IN.
YMRP 0.0000 IN.
2MRP 0.0000U IN.
SCALE 0.0034

-[i-T

K4:~Kt I T I H4Fi-4

I . . . . . _ ..
:E17:1= XX 

I- _-- I I _ 

-r"L I
-r-

_ 

I I

I

ttt~ ~--l:l -- --t 1--- -t~ I-,4
f---- 1---1 1 -1 - 1- -

I Ir

PAGF. ! 3.[C44042) 12 MAY 72



S-IC/GRUMMAN H-33 DROP TANK ORB
.o : I I r !. I I I I I I 1 I I I I ! 1 I I

ITER QUARTERING WIND BETA DATA
I lI=i

II I=
II I I

i:t

2.4

I.e

1.6

1.4

1.a

1.0

0.0

O.6

4-

-6 - - 2

SIDE
PARAMETRIC VALUES

1.964 WtIGICIC

0 0 0 0 0

SLIP .ANGLE. DETA, DEGREES
DATA SOURCE

0.000 DATASET PHT DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DATA HIST. COOE CCCGC

M302D - S? CL _S : C - 33 ORi iTEK FR? ROLL ) CWVTC[3F

-i
I A F lT m ill 1
2

PH[
45.000
90.000

4 6 B 10

REFERENCE ItNFOR MAT[ tiN

SREF I. 396L 5 . 1 N.
LREF 1.3350 I N.
OREF I . 333 I P.
XHRP 5. 3990 I N.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C440472 12 MAY 72

f- t i

2.0

LJ.
LL

0
(i

(i

IL.

.t 
' -m,: .1 .

1-

0.4 

PHI

20.000

45. 000

70.000

20.000

-10 -

hAC.t

I .I

l2

1 II I I I I I I I I I I I I v I I I Ll I I I | I I a I I I 0 1 .. V I ......

tt ~~~tt-t- -- 
._. t ~, " t1-

I
l-

I I

ji

f ' A I, I I 4 0



2.0

1..

l..

1.4

1.2

1.0

0 .

S-1C/GRIIMMAN H-3l nRfP TANK RRITTFP OIIARTRTING WTlNn RFTA nATA
*_, VI 11· ¥ll I I l Ulul I 11T R 1 wl UJIII I LI.IT11.U W IIlU ULIII Unl I[

H iVllll H illY\V

Hill~~~~~~~~~~~~~~~~~~~i

t- lt IL- f 

f t ; t t1: : 1 1 1-Wt- - t T--

0 0 ~~~~ 0 ' t _ L r 0 5 i _ 0 2 _ |~~~~~~~~~- ·

0.6

0.4

EI

-6 -4 - 2

SIDE
PARAMETRIC VALUES

0. 599 WNG INC

I 1 1. 1 I 1
0 0

SLIP ANGLE,

0.000 DATASET
C44042
C44044

0 0 0

BETA. DEGREFS
DATA SOURCE

PHI DATASET
20.000 C44043
70.000 Z44045

tI :i4 1 I1
2 4

PHI 5RE

90.00 G0 BRE

XMR

SCA

B B 10

REFERENCE INFORMATION

EF 1. 3960 SQ. N.
EF 1.3330 IN.
EF 1.330 1N,
RP 5.3990 IN.
RP O.DOOO IN.
RP 0.0000 (N.
ALE 0.0034

(C44042) 12 MAY 72

0.2 f : -

0.0 o'
-12 -10 - 8

PHIl

20.u~o MACH

45.000
70.000

90.000

DATA HIST. COOE CCCCC

M5C?-MSFC--SIC H-33 ORBITER (ROLL) CWVTCBF

1t2

I

II
I
i
L
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S-1C/GRUMMAN H-33 DROP TANK ORB TER QUARTERING WIND BETA DATA

I Il l l 

f I I I I I 1 1 tI I- I
K-1

0.0 .

PHI

20.000

45.000

70.000

90.000

I I III I IIf
I I 1J I 1 .1

-10 - a - G - 4 - 2

SIDE
PARAMETRIC VALUES

i MACH 0.899 WNGINC

Illi 1 t1
1 II1 L1 1

0 0 0 0 0

SLIP ANGLE. BETA, DEGREES
DATA SOURCE

0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 244045

DATA MIST. CODE CCCGC

M502-MSFC.S1C H-33 OR[3ITER (ROLL) OWVTCBF

FIt 1ifLt - F k7 iF itB-ii I-.
2 4 6 8 10 IZ

PHI

45.000
90.000

REFERENCE INFCORMATION

SQEF 1.3960 SQ.IN.
LREF t.3 30 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C440423 12 MAY 72

u. I

1.6

1.4

*.2

1.0

0.8

0.6

0.4

C~~g _ _ __ ___ g _r_ _ TE-_ _ f t1 S r- r W _ 1 _ ; _. ..~~~~~~~~~~~~~~~~+--~. 

:[ i- tMi -r t

H- -

J
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-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA

-i 4 W 1 0 1 X 1 ' a 1 " 1 ' ' 1 1 IT

I-T

-10 a

PHI

20.000 MACH
45.000
70.000

90.000

- 6 -4 -2

SIDE
PARAMETRIC VALUES

1.001 WNGtNC

0 0

SLIP ANGLE.

0.000 DATASET

C44042
C44044

0 0 0

BETA. DEGREES
DATA SOURCE
PHI DATASET

20.000 C44043
70.000 Z44045

fit
2 4

PHI

45.000
90.000

DATA HIST. CODE CCCGC

6 8 10

REFERENCE INFCRMHATIO

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

H-33 ORBITER (ROLL) OWVTCBF

S-
1.0

1..

1.1

LL

tl

C)

LLL.L

U

.u.

U

LL

-J

C)

LH

t.

1.4

.2o

1.0

0.8

o.e,

0.4

0.2

o.0o 
12

r4502-MSFC-SIC CC44042) 12 MAY 72 PAGE 14 3
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S-IC/GRUMMAN H-33 DROP TANK ORB
.0oI

TER QUARTERING WIND BETA DATA

-T1 ~~~ i-t

I r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I

O.e

0.6

0.4

0.2 I II 
III I
1111111 1 11 j7 1 _ ' 4_ 11 _ t -l i'

-10 - a - a - 4 - 2 0 a a 0 a 2 4 6 a to 1Z

SIDE
PARAMETRIC VALUES

1.198 WNIGINC

SLIP ANGLE. BETA. DEGREES
DATA SOURCE

0.000 OATASET PHI DATASET PHI

C44042 20.000 C44043 45.000
C44044 o0.000 244045 90.000

REFERENCE INFORMATIjl

5QEF I .3960 5C . I N .
LREF 1.3330 IN.
PREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

a..

1.6

1.4

1.2

1.0

LLI

zU

LL
LL
LI
0
LJLU

LL

C

LL

PHI
20.000
45.000

70.000

90.000

OATA HIST. CODE CCCGC

M502-MSFC-SIC 'H-33 ORBITER tROLL) OWVTCBF

I I I I I 11111I11
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTER]NG WIND BETA DATA

1111111| }L1A~000f1

I- iA

I t I I~~~~~~~~~~t'

HI-0447 ---3 -azr - - - ___ _ F9 F~m L X

tM 0gX ESX040VE~~~~~~~~~~~~4:

~~ vjr~~~

- 6 -4 - 2

SIDE
PARAMETRIC VALUES

MACH 1.964 WNG I NC

0 a 0 0

SLIP ANGLE. BETA. DEGREES
DATA SOURCE

0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DATA HIST. CODE CCCCC

M502-MSFC-S!C H-33 ORBITER (ROLL) OWVTCBF

2 4 6 8

PHI
45.000
90.000

to

REFERENCE INFORMATION
SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHMP 5.3990 IN.
YMRP 0.000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

12 MAY 72 PAGE 14'5

I.o

t.e

1.4

1.0

o.a

0.6

0.4

0.2

-10 - 8
0.0 o

-12

PHI

20.000

45.000
70.000

90.000

I1-
12

..-,X -, --1- i_

I

I -

(C44042]



S-1C/GRUMMAN H-33 DROP TANK ORB
eo r I I II I II I I I II 1 I I I I 

TER QUARTERING WIND BETA DATA
I I I I I H I IT _-[ -V-4.-4-42

1111111I I1.1 iIIlll-C-

0.D

4I

0.8

0.7

0.9

0.4

0.4

L

0.3

0.2

0.1

0.0

B~R~f~i I I I I FtI I I -1-1

-10O

sYHeC'L PHI

?Q.000
4 45.000
To70. 000
90.000oo

- -4 -2

SIDE
PARAMETRIC VALUES

0.599 WNGT NCI

OATA HIST. CODE CCCGC

M502-MSFC-SFC H-33 ORBITER CROLL) OWVTCBF

Pit!

45.000
90.000

.i Ii
REFERENCE INFC, MATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHMRP 0.0000 IN.
SCALE 0.0034

CC440472) 12 MAY '12

--lt- --
I I·

I--r

i .t

I. . -

I,-
Z

LLU

C.JLL,
L J_
LU

0

LU
U

0

IL

X

-0. I1
-2L

lit i-

0 0 0 0 0

SLIP ANGLE. BETA, DEGREES
DATA SOURCE

0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

H{!
2 4 6 8 10 12

I I l I I E T V l fI I N I I I . . . . . . . .. . . . . ..I

I I I i

I I I I I III I I I I a I I I AJ--

} {

II1 TI12
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S-IC/GRUMMAN H-33 DROP TANK ORB ITER QUARTERING WIND BETA DATA

o.S

0.4

0.3

0.2

I I

-r

- 6 -4 -2

SIDE
PARAHETRIC VALUES
0.899 WNGINC

fW-ltfv
0 0 0 0 0

SLIP ANGLE. BETA, DEGREES
DATA SOURCE

0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045

DATA MIST. CODE CCCGC

M502 MS FC-SIC H-33 ORBITER CROLL) OWVTCBF

t-i

lT 14 rli1
2 4

PHI
45.000
90.000

PEFERENCF INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP O.OO00 IN.
SCALE 0.0034

(C44042) 12 MAY 72

t1.

o0.

0.T

S S g WW ; X W -i ~~~~~~~~~~~~~~~~~~~~~~~~-- -t t-i:-
Xt X i t t tX X ---k-L4-- -e -p-170e1

m

LI

u

LL
iL

U

CI

L:

L:
((

0.1

O.0
1- 
I 
I I
I 

-0.1 
-12 -10

I I
- 8

PHI
20.000

45.000

70.000
90.000

t.. Ii
6 B 10 Z2

X S ITII I I S X X - S ff-Lfl 1T X--~D t-kS "---f --1l--
'I 11 4 1111-1 1 1; I I I I I I IIIIIIIIIIIII,

1:1

I 1
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S-IC/GRUMMAN H-33 DROP TANK ORB
t.0 !I 1 l 1 -_ I I I v I I I I II II 

ITER QUARTERING WIND BETA DATA
V ''1 

_ __ -E+fth_.tF1--1 -tt_ _ _ _ _ _ _ _I I , 1 I I
. ' I I I I I I I I I I

_ _ _ I I T i i I i i .- '-I ! i~~~~~~~~~~~~~~~

; I t_.-+LL r

FiV
FL'

0.2

0.1

1.
0.0

-O.1 l t-r l Irr
-12 -10 - 6

PHI

20.000
45.000

70.000
90.000

MACH

I I
- 6 -4 -2 0 0 0 0 0

SIDE SLIP ANGt E, BETA. DEGREES
PARAHETRIC VALUES DATA SouRCE

1.001 WNG INC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DATA MIST. CODE CCCGC

M502-MSFC-SICC H-33 ORBITER (ROLL) OWVTCBF

j ll- Il
2 4

PHI

45.000
90.000

6 I
6 8 10 12

REFERENCE INFO'RMATI.ZN
SREF 1.3960 SQ.IN.
LREF 1.3530 IN.
BREF 1.3331 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

0.9

0.6

0.?

0.6

0.5

0.4

m
L)

zZ

U

LL
LL

IICL

LL

-J
0.3

.E-IEIEEEEELIIF- i±EEi I

i t l IIllg liV l l . .I,. u .I *.III.. .......... t
I

I 14 1 1 1 1 1 1 , , . I ! i I I I i I I 
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING W
. I I I I I I I _ , I I I 7 I _ 7 1 1 7 I 7 7 T i 7

IND BETA DATA
IT _-

Illl Iiil l ll l _ I- I II FI II

0.S

o0.

T1 .f I+HI+HI -}+IF IIH I

44 .LU444 I IVILI Ii I- -II I - I-t--t-l- t #

0.o 

ELI_ -H
-12 -to - s

SYMNCOL PHI

20.000
45.000

70.000

90.000

_Lj_4 _ j_ I I I I I IT L _ Ir I. ~ I -I| -m -__ t- t_ - Tt--

- 6 - 4 - 2 0 0

SIDE SLIP ANGLE
PARAMETRIC VALUES

1.198 WNGINC 0.000 DATASET
C44042
C44044

DATA HIST. CCOE CCCGC

M502-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF

0 0 0

BETA. DEGREES
DATA SOURCE

PHI DATASET
20.000 C44043
70.000 Z44045

2 4 6 10 12 .

REFERENCE INFORHATION

PHI SREF 1.3960 SQ.IN.
45.000 LREF 1.3330 IN.
9o:ooo FIREF 1.3330 IN.

XRP 0.000990 IN.

ZHRP 0.0000 IN.
SCALE 0.0034

CC44042) 12 MAY 72

0.7

..1 1 1;

U,,f 

-I fT'

+ ! Li

o0.

0.5

0.4

In
L-

w

U

OL

--

LL

InU)

O.3

0.2

O.t

1r i 1 1 T1 rr- T I I'l1_;Sjk';r IIII~C II II -l II II II - I ... ''hv I L 111 _. . . . . . . . . _ _ . _- :I _ _e 

f
ii !

]
]

1 I

I

.p. _ _ T--...-_ w_ -._ _---4 - .. |'- ~-1 -

F ' - "-, -,. F.; 4 tI

IET-l1ITlEDiL|
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S-IC/GRUMMAN H-33 DROP TANK ORB ITER QUARTERING WIND BETA DATA

L[4
i -CC ' 'I I I I I I I I I I I I I I I I I I I I I I _ II I_ I '.!- '

,-It4-

0.1

0.0

P2 -10 -a

20.000 MACH

45.000
70.000

90.000

- 6 - 4 - 2

SIDE
PARAMETRIC VALUES

1.964 WNGINC

0

SLIP

0.000

0 o 0 0

ANGLE. BETA. DEGREES
DATA SOURCE

DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 244045

DATA HIST. COOE CCCGC

M502-YSFC--SIC H-33 ORBITER (ROLL) OWVTCBF

hF Ii i
2 4 6 8 10 12

PHI
45.000
90.000

REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C44042) 12 MAY 72

.0o

0.9

0.*

0.7

HvI _ s |tLr
t T_ X e S t X I I I I I 1 - T- - X X Tt r X:F~i"F

11; 4 l~~~~r++rr lll 111 11111 111111111 4 _ T X +4 ~~~~~C I--

0.6

I-4

z
LUw
-

LL
LU

LU

Cr
o
LL

x

nJ

m

0.5

0.2

Tr_ _t -ttI-' k _ _ __ ~~~ _ .__ t.- I-t

4-4-

4 Wu AtXS X WS 1Xfs WSUSW

; ; 7;; --

I-FI t kht

O0.4

-u .
t l t
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S-IC/GRUMMAN H-33 DROP TANK ORB
P. I I L 1 i I I I . 1 1. 1 1 

PHI

20 .0

45.000

70.000

90.000

LA

\N--

-10 - a - 6 - 4

M.AI__

ITER QUARTERING VIND BETA DATA

I

UIsL

'I

/ P

2 0 2

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES DATA SOURCE

0.599 WNCGtiC 0.000 DATASET PHI DATASET

C44042 20.000 C44045
C44044 70.000 Z44045

DATA MIST. CODE CCCGC

M0SC2 MSFC-SC H-33 ORBIIER (ROLL) OWVTCBF

PHI

45.000
90.000

-' --r'--'T-- T£ LE .......LL
--T F-

- iF i F - .-t.f t- f:- --I I I I I , .+

I

I

E3

" V-- .--. [.-..

--

--F I 

|T ........ fT"

1-
4 6 8 10 12

REFERENCE !NFO'RMATIONr

SREF 1.3960 . SQ.IN.
CLEF 1.3330 IN.
PREF 1.3330 IN.
XMRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP O.o000 IN.
SCALE 0.0034

(C44042) 12 MAY 72

8.5 -

.0 -

1.5

1.0 -

0.5 -

0.0

-1 .S -

-2.0 -

-2.5

-0.0 -
-12

:t-t t_

I . !

t i _
-f!t i II

E1_
ri E
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
l.0 ¶! I 1 I _I I I I 1 I I _ I I I ! ! I I

,I -[

+--r-- -

--i-
t1-t

i- i ! i - --- ! - 4--

Im I 1] -]

- 8 - 6 - 4 - 2 0 2 4 6 8

PARAMETRIC VAL
0.899 WNOGI

SIDE SLIP ANGLE, BETA. D[GREES
UES DATA SOURCE
NC 0.000 DATASET PHI DATASET

C44042 20.000 C44043
C44044 70.000 Z44045

DATA HIST. CODE CCCGC

M502 '.SC-%iC H--33 ORBITER CROLL) OWVTCBF

PHI
45.000
90.000

REFERENCE INFORMATIr'I
SREF 1.3960 . 1:.
LREF 1.3530 IN.
PREF 1. 3330 1 i.
XMRP 5. 390 IN.
YMPP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CC4'4042) 12 MAY 72

2a.

a.o

/

*1t

n

z

C

LU

I-

cr
C3

>-

e-

LJ
tr

._

-,()

ii::
1.5

1.0

0.5

o.0

-0.5

-1.0

-1 .5

-Z .0

L-W

- 4 1 t--

. I --

_z yvTi711.-Z
I\

-2.S

k

1

-
-10

r-tV -iF
PHI

20.000
45 .000

70.000

90.000

MACH

T- t lt ftt
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II'-

1 2
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II
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S-IC/GRUMMAN H-33 DROP TANK ORBI

-Z.5

, P,'t

20.000
45.000

70.000
90.000

[TER QUARTERING WIND BETA DATA
I I I I I I I I I I I I I I I I I I I I I- I- I I I

El lI

r
A;

{J

I~~~~~~~

I~ ~ 1 !IriIT L--I-
--t-'-r........ =i~~p~I:E i

-I

i -1

- I--F
! I

._ I i 

i . L,'.i]"-:

-i:

P-

1 -. t

I-LL -.1 -111LL 71- {f- 11 t -1
!--- --- L - 1 --1- - 1- _ :L. ---- -!.-- l~t -

_I---z4E4 '-: : ::--l-t 4 LLLLi . 1 j1L 1..
a - 4 -

SIDE SLIP ANGLE
PARAMETRIC VALUES

1.001 WNC INC 0.000 DATASET

C44042
C44044

OATA HIST. COOE CCCGC

MS?-MSFC- SIC H-33 ORBITEE CROLL) OWVTCBF

2 0 2 4 6

. BETA, DEGREES
DATA SOURCE

PFHI ATASET
20.000 C44043
70.000 Z44045

PHI snE

41 II S.O SBRE45.000 LQE
90.000 ORE

XHR
YHR
ZHQ
SCA

(C44042) 12 MAY 72

8 to

REFEREtICE ltlFNC,4ATl.,tl
,F 1. 960 .ItN.
F I .35330 14 .
r 1. 30 1 jI .
IP 5.3990 I rn.
P O.OUO IN.
IP O.OO 00
MLE 0.0054

? FPA ( : i ) 3

g.

So

{.0

u

z
>-
r

LU

_1

CD

(n

_l

LU

-J

F .

1.5

1.0

0.5

0.0

-0.5

- .0

-1.5

-2.0

12

I

I . . . . I i

IT I I- I / -
I

/I

I IT T

11 I I 

I J

",,e I 

_ _ i _ _ _ _ '

i--~i ·1·-1 --; - -1 --
'1..-.1-:-:1-- . I .. I_L _ I

r- - T - v- ,-.. .·-- i
p

-I

................. 1

. -. . . . . . . .



S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA

L[

444-_

LJ44I I I LI I I
i -It

:I

-r-L i - lt iZ

i- i

--t -i t--t--

7 ,t..-

0 FVH01

IL LLLLI-L 1. -1
-10 - 8 - 6 - 4 - 2 0 2 4 6 8 10 12

SIDE SLIP ANGLE.. BETA. DEGREES
PARAMETRIC VALUES

1.198 WNGINrC
DATA SOURCE

0.000 DATASET PHI
C44042 20.000
C44044 70.000

OATASET PHI

C44043 45.000
Z44045 90.000

REFEREtICE HIF'nrMAT

SREF 1.3960
I.REF 1.3330
OfrEF 1.333U
XMRP 55.3jUO
YMRP o0.00L)
ZMRP 0.0000
SCALE 0.0034

CC44042D 12 MAY 72

a.0

L

-

L

C

N.z

C'

LU

1-

n

cr

I--
_J

I

0

,'

Ll

_J

1.S

t.0

0 .

-0.5

-1.0

-I.s

I

I-.0
-12

PHI

20.000

45.000
70.000

90.000

DATA HIST. CCOE CCCGC

5C502-MSrC-SIC H-33 OCR31IE R (ROL[L OWVCRFB

IN.

I N.

I 1 .

· rv ! t: Z Ti

T- I 
I I 
I I 
Ia I I 

r I ._-F--' --F --t-

mm,~i

PAGE I ')4



S-IC/GRUMMAN H-33 DROP TANK ORB
, I . I I I . . . I I I I I I I I I . .

-10 - 8

[

- 6

I/

ITER QUARTERING WIND BETA DATA

I

A

1

It- .. .i_ I1 = .. J:I-:t -

4

SIDE SLIP ANGLE.
PARAMETRIC VALUES

1.964 WNIG INC 0.000 DATASET

C44042
C44044

2 0 2 4

BETA. DEGREES
DATA SOURCE

PHI DATASET

20.000 C44043
70.000 Z44045

PHI
45.00C
90.00C

DATA MIST. CODE CCCGC

"Ii

- I !

H 

6 8 10 12

REFEREN(E INFORMATION

SREF 1.3960 53.IN.
10 LREF 1.3330 IN.

10 REF 1.3330 IN.
XMHP 5.3990 IN.
YHRP 0.0000 I N.
ZMRP O.O00o IN.
SCALE 0.0034

H-33 ORBITER (ROLL) OWVTCBF (C44042) 12 MAY 72

U.,

2.0

zU

0

I.-

C-J

:
_J

-J

U

t.S

1.0

0.5

O.0

-O.5

-1.0

-1.5

-2.0

-3- .12

IL PHI
20. 030

45.000
70.000

90.000

= = -- --t-

S~~~~~~~~~~~, !/ -11IFl! eM 5 
_ _ -I l~rrr E S T r r r l _ _l l _ _ _ _ _ _ _ _t~ ..........__ a

I I I I I I I I I I I I S X X _ t....

I f IiTI T I T Ii _ - - -ETE_- - - E-- -- -..-.

I I I t1 1 1 1 1 t I t X X- t.- -.......

__

L

M502-MSFC -SSC PAGE 155



PARAMETRIC VAL

MACH 0.600 WNG 

DATA HMIST. CODE CCCL

ORBITER QUARTERING WIND BET

- 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DfGRf[fS
UES DATA SOURCE

INC 0.000 DATASET PHI DATA5ET

W44044 70.000 w44043
W44042 20.000

REFi RENICE IKFlF'r'PAI t, 
PHI - 5EF I . 396l( %,. I N.

45.000 L R EF . 3 3 5 U
BREF 1 .3330 It.

XHMRP 5 . s990 I P .
YMRP 0. 000tI t N .
ZMRP 0.001l0 I N.
SCALE 0.0034

MSC2-MSFC-SlC H-33 OREB11ER (ROLL) OWVTCBF

to

.10

n
uJ)Ld

(.9
LJ

W
C

w

w

LJ

(LJ
co

If

z

:

-i
t n

o

Qn

-10

PHI

o70.00

45.000
20.00

(W4404413 12 MAY 72 PA-'G 1 '.,



o1

S 

4

2

0

- a

-10to

-12 -10

OL PHI
70.000 o AChL
45.000
20.000

PARAMETRIC VALUES

0.899 W'IG I fC

12

ANGLE OF ATTACK. ALPHA. DEGREES;
DATA SOURCE

0.000 DATASET PHI
W44044 70.000
W44042 20.000

DATA HIST. COOE CCCL

M502-MSFC-SIC H-33 CR[BITER (ROLL) OWVTCBF

REFERENCE tNFr.RHMAIClo

DATASET PHI SREF 1.5960 5.1 I N.
W44043 45.000 LREF 1.3330 tN.

BREF 1.33350 Irp
XMRP 5.3990 Iw.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CW44044) 12 MAY 72

cn
LU
rY

0

a

LJ

c-

Li
m

LJ

z

LJ

nl

PAGE i 5



8a

e

6

4

0

2

- 4

-10

-12
laa

ANGI E OF ATTACK. ALPHiA. DEGREF S
PAlRAETRIC VALUES

1.0o0 WNC, I C

DATA SOURCE
0.000 DATASET PHI

W44044 70.000
W44042 20.000

PEFERENCE TNFNrRM4ATI:lN

DATASET PHI SPEF 1.3960 SO.IN.
W44043 45.000 LREF 1.3030 IN.

UREF 1.3330 IN.
XMRP 5.3990 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(W44044) 12 MAY 72

LLJ
LLI

(i3Lo

0*
LLI

L,

z

In

LU

7U .000

45.000

20.000

DATA HIST. COOE CCCL

M302--SF - S;C : H--33 ORBI TER [ROLL ) OWVTCB3 PAGE 15 8



PARAMETR I C VAL
1.200 WNCIt

TERING WIND BETA DATA

-4 -2 0 2 4

ANGLE OF ATTACK,. ALPHA. OEGREES
UES DATA SOURCE
tic 0.000 .DATASET PHI DATASET P

W44044 70.000 W44043
W44042 20.000

'HI

45.000

REFERENCE INFORMATION
SREF 1 .3960 S, I r.
LREF 1.3330 IN.
BREF 1.3330 IN,
XMRP 5.3990 IN 
YMRP O.UGOO IN.
ZMRP 0.0000 IN.,
SCALE 0.0034

(W44044) 12 MAY 72 PAGE 159

S-:
ta r

la

4
L.)
LtJ

Lri
.D
Li

C

w
m

Li
_-

z

_J

LiJ

.,nf

O

- s

- a

-10

-12 L
-12

PHI

70.000

45.000

ZO.000

DATA MIST. CODE CCCL

M502-MSFC SIC H-33 ORBITER (ROLL) OWV'ICBF



LJ

LtJ0-
Lo

LLu

i- J

z

0

:

-J

a)

Lal
-I

a_

I

o
0
U)

PHI

7o0.000 MACH
45.000

20.000

PARAMETRIC VAL

1.961 WNGI

ANGLE OF ATTACK. ALPHA, DEGREES
UES DATA SOURCE
NC 0.000 DATASET PHI DATASET

W44044 70.000 W44043
W44042 20.000

PHI

45.000

DATA MIST. CCOE CCCL

REFERENlCE INFCRMATION

SREF 1.3960 .O.IN.
LREF 1.3330 IN.
EllEF 1.3330 IN.
XMRP 5.3990 IN.
YMRP o.0000 IiN.
ZMRP O.0O00 IN.
SCALE 0.0034

M5J2-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF (W44044) 12 MAY 77



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
1. ! L _1 I _ _ _ _ 1 _ _ _ I_ _ _ _ 1 | I I I 1 1r ITLr Lc-Tir tiI 1 -- t; 1--F

C.o

rtl-j- I'
1.5

pi..-.-C ---! +- -

-n LL_

W-k-t hk--t t-Xi---t

I"Kl N I I i

11

lti-l--t All -i-t- I -I 1 f -IA-t 1 i
o o o o 0

SLIP ANGLE. BET-A. DEGREES

1-, -I

k,

1 4i 1 -1 i 6
4 6

iL .i
- - - t-

4iM

T Ji , V I I
V -hrF---

I- 1_ji'

f I
7 t -

Ic~~~~~~~#-,-

a

I IF, I I
L~t-- 1 -11

t0 2z

REFERENCE INFORHAT1ION

SREF 1.3960 ,). IN.
LREF I. 330 N1.
SeREF 1.330 ItN.
XMIRP 5.399U IN.
lHRP O.UOOu IN.

ZMHRP 0. 0000 N.
SCALE 0.0034

(C4404':) 12 MAY 72 A

". 

1.0

0.5

0.0

-0.5

U

I--
z
LiL

w

LL

U

L.

-.

-1.0

-t1.5

-2.0

-2.5

I I l

-12 -10 - a - 6*-IZ -tO - 8 -

1 1-147iH
-4 - 2

SIDE
MACH

0.604

0.9U7

1 .001

1 .102

1.201

ALPHA

WNG I NC

PARAMETRIC VALUES

0.000 PHI

0.000

90.000

DATA MIST. CODE *ACCCGC

M502-MSS : ':-SIC H-33 ORBITER

I r, _
1-,4

--t- ' LL-
I-;t-I.- 

.I .

_lI I I _ ,

I I I 3

I i 

-t

I I LI!

,tt

PAGE 1 G 1

;l'1 I- 
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITM
II' I: I. I i I ti I II 11 Ii i I 'I I

M~t~j~
-1.s

. I

._..L 

-2:.0

_

+1- H- -tH1St
-12

MACIH
.463

.964
3.480

4.959

s0 g - a

ALPHA
WNG I NC

DATA HIST. CODE *ACCCGC

.M502-MS [: SIC H--33 ORBITER

EH -'l t'
4

-1 -

IT

di-' T[I iT 
6 8 10 12

REFERENCE INFORMHArTIN
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP O.OOO IN.
ZHRP O.0000 IN.
SCALE 0.0034

CWVTCBF CC44045) 12 MAY 72

a .o

1.5

I I ' 

t-

-I-

1.0I

0.0

-0.5

U

I-
z

U

LL

LU

-,I

Cf

LL

L-

_.1

t:-I

4t

-1.0

1 :i:
.fI

- 6 - 4 -2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

0.000

__- _ F -- :_

I ,_
-f·

! i-i

P'AGI- 1 o2

j.



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
I.0o

a..

a.o

1.s

1.0

0.5

_I

0.0

ITI I I I

:-

-tt-rt-tI rI I -r;
2 -10 - 8 - 6 - 4

$
MACH

0.604

0.907

1 .001

1.102

1.201

ALPHA

WMG I NC

- 2

IDE
PARAMETRIC VALUES

0.000 PHt
0.000

DATA HIST. CODE *ACCCCC

M5 02-MS;C- SC 'C H-33 OREI TER

SL

_4l+jfttfl__ 
0 0 0 0 0

IP ANGLE. BETA. DEGREES

90.000

2 4 6 8 10 12

REFERENCE INF,:,RMATIO,N

SREF 1.3960 SQ.IN.
LREF 1.3530 TN.
BEF 1.3310 iN.
XMRP 5.3990 P.
YMRP 0.0000 IN.
ZMRP O.00OO IN.
SCALE 0.0034

C(C44045] 12 MAY /2

>-

x

n
0
m

z

U

z
LiLJ

U

LL
L.L
L11
0

Z

:z 

-0.5

-1.o

WE~~~~lM~~~lil~~~~ll IITI Vlilil X ttLX A t X ei --tt---X--~~~~~~~~~~~~~~~~~~~~~~~~·t·-

ti-t-

it-M1

-1.5

-z .

-2 5 a

-3.01

-2.

I 
ii~~~~~~~~~~~i-t 'U t

Li-t t --t

i : I t- :
t1 L

t..I

Li

I

I
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S-IC/GRUMMAN H-33 DROP TANK ORBi
1.0 I I 1 1 1 1 1 i I i I I

TER LATERAL DIRECTIONAL STABILITY

I i I

1I I 

a.o

: -4 1'[1I I

I.

tt.

fT

1I I i
t l- I 

-10 - a - 6 - 4

PARAMETRIC VAL

ALPHA 0.000 PHI

WN CIN C 0.000

DATA HMIST. CODE 'ACCCGC

M50? Y%; C: S;: H'-33 ORBITFR

- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
.ES

90 0OO0

2 4 6

8 t 1i-i

8 10 12

REFERENCE INFORMATIC,1I

SREF 1.3960 S . I '.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMHRP 5.3990 IN.
YMRP O.0000 IN.
ZMRP O.0000 IN.
SCALE 0.0034

CC4404'i) 12 MAY 72

1.s

1.0

0.0

-0. 5

L,

x

z

L,

U-

U.)

LLJ0 0

r-
z

0

z

-
3

-i i.

LtI

-1.0

- .9 t

-2.0

-2.9 

'L MACH
I .463

I . 964
3.480

4.9S9

-~~iI iLbHI

I I I I I I I I I I I I I I I 0 U s I f I I I I I I I I Ir f * I

FL.
.£

W W _ _I I _ 
It I 

1- I 

XA_~~~- J -

r-ht-f-it+-

-t-t .t .. -: :IF 1
T

i I
II I

i�il , Tt!t t t i l t :fi :

P A G F I t 4

-' [ -. l

i0-

OWVI C:BF



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
5.0

0..

0..

0.4

0.2

0.0

-0.2

-0.4

-0a.

-0.8

I I 1 l- 
llJ I l
Il I11111

-10 - 8 - G - 4 - 2

SIDE
PARAMETRIC VALUES

ALPiIA 0.000 PHI

WNC I tic 0.000

0

SLIP
0 0 O 0

ANGLE, BETA. DEGREES

II

90.000

DATA HIST. CODE *ACCCGC

05S2-MSFC-SIC H-33 ORBIIER

-. 1.

L MACH

0.G04

0.907

1.001

1.102

1.201

r-E- 1tli
2 4 6 8 10 12

REFERENCE INFORMATI'=N

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

1 .3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

SQ.IN.
IN.
I N.
I l.
IN.
IN.

4 i - I I

I : ht t i·
-A-4-4-~l : ;|; : _ &S~gX 9 o _ _ _ --.- -X_ X <

iELE1 Wt11; SE -? 4 i k - -X h- 4 X X t~~~~~~~~~~~~~~~~~.
Nii~~~~tES~~~~tiV; t- 4 XS ;- \ ,\++ 2g'WX XS~~~~~~~~~~~~~~~~~~~~~[ 00A '0~~~~~~~~~~~~~~~~~~~~~~~~·I

E ,

OWVTCBF (C440453 12 MAY 72 PAGE 1 65



S-IC/GRUMMAN H-33 DROP TANK ORB
1.0

ITER LATERAL DIRECTIONAL STABILITY

E g f 3 X 30 r M X t 4W 0 M~~t~~ 47

Vt - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - -~~~~~~~ -C · - i -

M Wa~~~~~~~~iAX~~~~~~~ff~~~~~fi~~~~~k00~~~i
| tf 10#k~~~~~~~~~~~~~~~~~lE att~~~~~~~~~t

td~~~~~~~~~~~~~~~~~~~~~~~~~ 'SSE~
- 2 0 0 0 0 0

SIDE SLIP ANGLE, BETA, DEGREES

90.000

l f1f f
2 4 6 a 10 12

REFERENCE INF'ORMATIC.N

SREF 153960 3Q.iN.
LREF 1.3330 IN.
BREF 1.3330 tN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 1tN.
SCALE 0.0034

CWVTCBF CC4404's) 12 MAY 72

0.e

O.o

0.4

0.8

0.0

-0.2

-0.4

X

oC,

m

_j
m

z

u

LL
LL

LU

C

-0 .G

-0.0

- 8 --12 -0

,L MACH

1 .463

1.964

3.480

4.969

ALPHA

WNG I[IC

PARAMETRIC VALUES

0.000 PHI

0.000

DATA Ht9T. COOE 'ACCCGC

M502-1SFC-S1C H-33 ORBITER

{ / Ii

PAGE 166;



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
i.0 L I I I I , * ..Ii I* * ...!r r 1 . I I I I I

I ITI 
I !

1 I

I

I I I 

_ [ -Ti
i[I Fl-

I I I I I TI

I ItI T
lI TI

I ! ! _! r'!L If! 'l!'I 

I I
2.0

tl.

1.6

1.4

1.2

1.0

_

MACH

0.604

0.907

1.001

1.102

1.201

II 1 1 

-10 8 - 6 - 4

PARAMETRIC VAL
ALPHA 0.000 PHI
WNIGINC 0.000

DATA HIS?. COCOE 9ACCCGC

M502 -MSF'.: --SI C H-33 ORB'ITER

- 2 0 a

SIDE SLIP ANGLE.
LUES

90.000

tIIt I 

11 -- -

:1_-

4I--L..I 1 1- I

. ' L -I II I... I '...' ' ' ' I i i II
0 0 0 2 4 6 a tO 1

BETA. DEGREES
REFERENCE INFORMAT I C

SREF 1.3960 Sa. IlN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

12 MAY 72 PAGE 167
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2.2

1-V

z
w
-

LL
LL
LLI

LI

0
U

LLi

-

x

0.6

0.6

0.4

0.2

°'I-s
* SYHrOL

f)

-1
., 1 

_111 Il I I I L1 I i I
71IT I I I ITT I Ir _
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L-I
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S-IC/GRUMMAN H-33 DROP TANK ORBI
*.o i ! ! I I I I I I I I I I I

TER LATERAL)DIRECTIONAL STABILITY
TI '' 

lli li ii

2.4

2.2

2.0

1.8

a .

1.4

1.2

1.0

ztt

.- M~I I-
+t-

-I IIIII .i4 ± t tP t 4 tI 4I4 1- tI I I

L LI I JI
-10 - a - 6 - 4 - 2 0 0 0 0 0

SIDE SLIP ANGLE,. BETA, DEGREES

ALPHA

WNGINC

PARAMETRIC VALUES

0.000 PHI

O .000

DATA HIST. CODE eACCCGC

M502-MSFC-SlC H-33 OR-31TER

Al 
2 4 6 8 10 12

REFERENCE INFORMATI',N

90.000 SREF
LREF
BREF
XHRP
YMRP
ZMRP
SCALE

1.3960
1.333U
1.3330
5. 3930
0.000O0
0.0000
0.0034

SO . I'l.
I N
IN.
IN.
IN.
tN.

C(C4404'5) 12 MAY 72 PAGE 1Gi)

U

z

41

Lt -

o.e

0.4

t I-

0.0 L1.
-a

SYMDL MACH

1.463

A 11.964
O 3.4G0

J 4.9g5

._

P=rrrT:l 1 I I- I I I I I I I

if I I

_1

tl-l --1- H H-

1
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OWVTCBF



S-IC/GRUMMAN H-33 DROP TANK ORB

t f-t -- ---I tl
-10 - a - 6 - 4 -2 0

TER LATERAL DIRECTIONAL STABILITY

S~~~~~~~~~~~~~~~~~~~~~~~~~~~ l-il U Ei
F

- *~~~~~*~~~f-VV -p 1

- X 0 T + | 0 t W -
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2 4 6 8 tO 120

SIDE SLIP ANGLE.

ALPHA
WNG I NC

PARAMETRIC VALUES
0.000 PHI

0.000

DATA MIST, CODE *ACCCGC

M502-MSFC-SIC H--33 ORBITER

90.000

BETA. DEGREES
REFERENCE INFORMATItN

SREF 1.3960 SG.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.35990 IN.

MHRP 0.0000 IN.
ZMRP o0.000 IN.
SCALE 0.0054

CC44045) 12 MAY 72
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-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
T~~~~~~~~~~~~~~~~~~

It' L I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~-. _T
J ;L.

-t

-10 - I

ALPHA

WNG INC

- 6 - 4

PARAHETRIC VALUES
0.000 PHI
0.000

DATA HIST. COOE *ACCCGC

M502-MSi C.-SIC H-33 ORBITER

I
- 2 0 0 0 0 0 2

SIDE SLIP ANGLF. BETA. DEGREES

90.000

i 
4 6 8 10 12

REFERENCE INFORHATION

SREF 1.3960 Sa.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OWVTICBF (C44045] 12 MAY 72
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S-1C/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
1.o

0. 

0.6

0.?

o.6

0.5

0.4

0.3

0.1

0.0

-10 - 8

MACH

0.604 ALPHA

0.907 WNGINC

1.001

1.102

1.201

- 8 -4 -2 0 0

SIDE SLIP ANGLE.
PARAMETRIC VALUES

0.000 PHI 90.000
0.000

I I I I I I I I III-- - -- -f--1- f -i
0 B 0

BETA. DEGREES

V- V
4 6 82

QEFERENCE INFORMATICOtI

SREF 1.3960 5Q.IN.
LREF 1.3330 IN.
BoRF 1.3330 IN.
XMRP 5.3990 1N.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST. COOE *ACCCGC
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S-IC/GRUMMAN H-33 DROP TANK ORB]
w,

0.e

0.6

TER LATERAL DIRECTIONAL STABILITY

- 2 0 0 0 0 0

SIOE SLIP ANGLE, HETA. DEGREF:S

ALPHA

WNG I tNC

PARAMETRIC VALUES

0.000 PHI

0.000

90.000

REFERENCE INFcRMATION

SREF 1.3960 S6.IN.
LREF 1.3330 IN.
BREF 1. 330 IN.
XMRP 5.3990 [N.
YMRP 0.0000 I N.
ZMRP 0.0000 N.
SCALE 0.0034

(C44045) 12 MAY 72
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DATA MIST. CC'OE 4ACCCGC

M502-MS,'C SiC H-33 ORBITER
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES
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MACH

0.604

0.907
1 .001

.1OZ

I .201

PARAMETRIC VALUES
ALPHA ' 0.000 PHI

WNCGINC 0.000

DATA HIST. CCODE *ACCCGC

M502-MSC--S!C H-33 ORBITER

90.000
REFERENCE INFCORMATI¢,N

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.000U IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
sofflRRAFl P H IIImF~

I H IlT
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I 1-1 1 I tI I
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SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES

ALPHA 0.000 PHI

WIGIE tIC 0.000

DATA HIST. CrOE *ACCCGC

M5?2- vSF (:-SlC H-33 ORE31 IER

90.000

REFERENCE INFCRH^ATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (C44045) 12 MAY 72
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S-1C/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
'*i LI I I4 I I j 1I I I I I I :I1r F 1 1 I I I I I I I I I

II 4 El

n

l;I I

I I 1 I I I I I

Si

N

-10 - - -4

SIDE
PARAMETRIC VALUES

ALPFiA

WNG I I

0.000 PHI

0.000

I I- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I I I I I I
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REFERENCE INFOHATII
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.0000 IN.
VMRP 0.0000 It4.
SCALE 0.0034

OWVCBFI CC44105) 12 MAY 72

a.u

t.0

1.5

1.0

T1
0.5

0.0

-0. * 

-1.0

-1.5

-2.0

-2. 5

-3.0 C
12

SYME)L

A
EJ
LI

MACH

0. 596
0.903

0.9 97

1.200

OATA MIST. CfoOE CCCC

M502-MSFC-SIC H-33 ORBITER

aj
it:

... I-I - ,II I ? I .=-:F
-::~ ~ l I I I . I'._I: I I- -_L -.I . -_. =

............ t~K~ti

li i =I I. 1 1

E:=I L I N
L-L-I.-I. '
S= LI

Fi-i
i'",,,

I ID , , 

__s I K.~ I.

I

1_ LL 
_t

7-

1 I l Ii:::T

-I-
-I

ll/_iifT/_i1-

PAGF ,l



S-IC/GRUMMAN H-33 DROP TANK ORBITER LA'
a II I .1 I 'r I I ! f I I f 

a.0

1.o

0.0

-0.5

-. o0

N

-10

MACH

1 .964
3.480

4.999

ALPHA
WNGIN

. N

TERAL DIRECT

TA

m
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L ! !T ' ! I I ' T' ' I
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I

tIt

hA
- -4 -2 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000
0.000

D4TA HIST. COOE CCCGC

-502-VSFC-S1C H-33 ORBITER

T Im-ThIm

2 4 6 8 10 a2

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 1 N.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVCBF1 CC4410') 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRE
3.0 =H_ I 7 r r r r r
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- 4

PARAMETRIC VAL
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DATA MHIST. CODE CCCGC

M502-MSFC-SIC H--33 ORBITER
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90.000
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BETA. DEGREES
REFERENCE INFC, Ql4ATICN

SREF I.3960 5).IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZNRP O.00OO IN.
SCALE 0.0054

OWVCBFI (C44105) 12 MAY 72
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S-1C/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES
'ACH
1.964
3.480

4.959

ALPHA
WNG IN

PARAMETRIC VALUES

0.000 PHI

0.000

OATA MIST. CCOE CCCGC

V50~2 M-S C-SI H-33 CR I TER

90.000

REFERENCE INFORMATI<,N

SREF 1.3960 S.11 .
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
IMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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ALPHA
WNG IN

- 4

1+1
- 2 0 a 0 a

SIDE SLIP ANGLE. BETA, DEGREES

90.000

-~lITiI I I I I I]I L I I I I 1 I I I L I I I I I I I I I I I I I I I I I I .~1il I J I I I I I II
2 4 t0 12

REFERENCE INFORMATION

SREF 1.3960 S'. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XmRP 5.3990 IN.
YMRP 0.000o0 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C44105) 12 MAY 72

6

PARAMETRIC VALUES

0.000 PHI

0.000
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DATA MIST. CODE 'CCCGC
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
1.8

0.6
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0.4

0.2

0.0
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-1.02 
-to
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4.959

- 8

ALPHA
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'it
R .- .
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SIDE SLIP ANGLE. BETA. OEGREES
PARAHETRIC VALUES

0.000 PHI 90.000

0.000

OATA HIST. CODE CCCCC

M5 02-MSC[-Si i H-33 ORBITER

2
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v~ i-"
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,,~.~?b -.~-~~~~~~~~~~

: ~ __~~~~~~~~~~~~~~~~~~~~~~~

SRE
LRE
BRE
xMr
YMH
ZMR
SCA

CC4410t) 12 MAY 7,

i
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Io

Ii
REFERENCE INFCORHATICN

EF S1.3960 S.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
AP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
. 1 I I I _ _ _ _ . I I _ I I I I I i I I T T ! I ! ! I ! I ! I I ; I I I I I L I I I I L: I I I I I 1' I I _
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SIDE SLIP ANGLE. BETA. DEGREES

ALPHA
WNG I N

PARAMETRIC VALUES
0.000 PHI
0.000

90.000

REFERENCE INFORMATIcN

SnEF 1.3960 SQ. IN.
LrEF 1.3330 INP.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHnP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY.f i | I | f 
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SIDE SLIP ANGLE, BETA. DEGREFS
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REFERENCE INFH!RMATIC'N

SREF 1.3960 %0.IN.
LREF 1.3330 IlJ.
BREF 1.3330 ii.
XMRP 5.3990 tN.
YHRP .0OO0 tI0.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
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REFERENCE INFORHATION

SREF 1.3960 S) IN.
LREF 1.3330 IN.
eREP 1.3330 IN.
XMRP 5.53990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034DAtA HIST. CCOE CCCGC
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IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

1 i r~~~~~1 

I IL 7E :E= F 

!iII j ........ f f i I I I I I I I I I ItH-itt +i t+ 4III 

ii r -.... !tt~rt- ~ _r -
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g 4 ~~~~~~~~~~~- i m t -4-21lI i l lIi

0X tt:10 tS:0000i

t"2_lxrti e tjIlTT~

Aii 4ir 41 LVLllL L ^III1

X0 -L St~~~~~~~~~~~~~t t tt 0 X Xt tt00~~~~~~~~~~~~~~~~~~~~~~
L~~~~~~~~~~~~~~~~~~~~

I II Li
-10 - 8 - 6 - 4 - 2 0 0 0 0 2

SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WNG IN

PARAMETRIC VALUES

0.000 PHI

0.000

90.000

4 6 a 10 le

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP s.3990 IN.
YMRP 0.0000 IN.
ZWRP 0.0000 IN.
SCALE 0.0034

OWVCBFI CC44105) 12 MAY 72

S-
%., 

.. e

1.6

LL

,)

z
LO

U
u-

LL
LI

U

U

LL

X

CD

O
Lo

LL

1.4

1.2

1 .0

0.8

0.6

0.4

0.2

0.0 L

SYMBHOL MACH
1.964
3.480

4.959

DATA MIST. CCOE CCCGC

YM32-YS-C-SC H-33 ORBITER
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

4-:t--:
IL2 ~~~~~ -I10~~~~ -I I8~~~~ -I~~~ I6~~~~~ -I~~~~ '4~ -S~ 24 I t t

I II

i13~qWX- -tt -

L2 -10 - - - 4 -2 0 0 0 0 2 4 6 8 10 12

ALPHA
WNGIN

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000
0.000

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
LREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

.0o

O.T0.?

m
U

z

LL
LL

Ui,

U

LL

0.6

0.3

0.4

0.3

0.2

0.1

0.0

-0.1

SYMBOL

Lu

MACH
0.59G

0.903

0.997

1.200

DATA HIST. CODE CCCGC

M502--MSFC--SIC H-33 ORBITER (C44105) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECT
s.0r r r-rrr I I I rI I, Ir I II I ! r, _

- I- t--tIIII-t ll l l ll1- I -I

I-1 I I i t I I 1 5 I II I I I I I t r I i I L $- t - -

IONAL STABILIT'I

-I. 

ti 1

T I

- ---.

1i I i

t :i

TIT T-T:TWT I_

i-i

11 11 1 ! I I I t I 11 1 11 1 111 1 11 1 i If

- I L I I I I I 
-6 -3 -4 - 2 0 0 0

It ILL U
I 2 4 6 a 10 12

t i- I iI, L

-t t -t

- !i:.1 i-

- i-
4-
I I

ALPHA

WNG IN

SIOE
PARAMETRIC VALUES

0.000 PHI

0.000

SLIP ANGLE. BE1A. DEGREES

90.000

REFERENCE INFORHATION

SREF 1.3960 Sa.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CC44105) 12 MAY 72

0.o

0.?

0.6

0.4

0.2

0.1

0.0

-0. a
-a

S11 ULI0I=H
a2 -tO

HACH

1.964

3.460

4.9 5

DATA MIST. COOE CCCGC

M502-MSFC-S!" H-33 ORBITER
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_1lr/.pIIMMAN H__'' nDRP TANK MDPTTFD I ATPDAI nlDPrT1

0.2

0.0

-,IA )11~1 11--v uII IIIr I(1 i u I \I1 UIIL I LI LI LIIiL ULI Ll.b I IUIIIL JI 1t\UI/L I I 

T I I T ' _ r,1

IHW H W00g0ES0- 0' X '2 -

-_....~~~~~~~~~~~~~~~~~~~~~~~-1 - .-tT~]!:~

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~$-

-' . i WX 0 tt f L i

12 -. -8 -O -4 - 0 O 0. 0 2 4 6 8 10 12
MACH
0. 596

0.903

0.997

1.200

SIDE
PARAMETRIC VALUES

ALPHA 0.000 PHI
WNGIN 0.000

DATA HIST. CCD0E CCCGC

MSC2-MSFC C-S1C H-33 CRBI fER

- SLIP ANGLE. BETA

90.000

WVCBF I

. DEGREES
REFERENCE INFORiHATICN

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERA nIRFCTIlNAI STARTI ITY

t I I I ..L - .Irl-Lt.Lut-l

-10 - 8 - 6

-4
- 4

-
F.-

0 0 0 0 2 4

/~~~~~~~~~~~~~~~~~. i~
', I ,~~~~~~~~~it,]:¥:

_ I~ ! [-lJ] -,,~~~~~~~~~~~~~~~~~~~~~~~~~~

/ ~'~ ~ ~ 'i

6 8 10 12

SIDE SLIP ANGLE. BETA, DEGREES

ALPHA

WJG I N

PARAMETRIC VALUES
0.000 PHI

0.000

OATA MIST. CODE CCCGC

M5C2-MSFC- S1C H-33 ORBITER

90.000

REFERENCE INFOfMATIOTh
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP G.0000 IN.
SCALE 0.0034

CC44105) 12 MAY 72

a.0

1.6

1.6

a .4

a .

1.0

O.G

0.Q

D.4

0.2

0.0 L-
-12

MACH
1.964

3.480
4.959
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
.0 I 1 1 I I I ·I ll rt} I i -t t - - i r

W-4 III IIIIIII I11111 III[ III I Ill Ill FE . . .I J J ~ J I - 4%T - T-' ~ E

a.o

a.0

1t.

1.o

0o.

i7 ~ I r
I\1 t1

\

N

0.0

-1. I

-2.0

-3.0- -
12 -10

HACH

0.901

.004
t.la2

1 .199

iX

'.% I,

T I I i [ I

r
I l 2 \1

-tmr mx tlSf~t
i i 

E fIIII
I I I 
I I I 

I I

I

1tz

:1 1i i. I ' 

. _ _I2'I,_

k _ _ -_-_4R L--.-I

L

._ _
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r-l.

N N

.

{ +LA {..1I -

N
i

L,

.

i
- - - 4 - 2 0 0 0 0 2 4 6 8 to10

SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WNC. I N

PARAMETRIC VALUES

0.000 PHI

0.000

90.000

(C44055) 12 MAY 72: PAGE
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z
-u
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LI_

u

UCJ

ItA -: ,4l
+

-0.5

-1.0

__

fi.

DATA HIST. CODE CCCCC

i'1
12

REFERENCE tNFORMATION

3REF 1.3960 SQT.IN.
LREF 1.3330 eN.
BREF 1.3330 IN.
XMRP 5.3990 (N.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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1"1 r~L'C I I ' T
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECT
B.0 [ I I ! I! ! I I I I I I t I I I I I I I I

a.0

1.5

IONAL STABIL1'

.

H--

N

I.

4-4

4- FH-f
-10 - G - 6 - 4 - 2 0 0 0 0

SIOE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI

0.000

90.000

V
::: ci::'~crz :::FA

-i

'- t . _n
2 4 G 8 10 12

REFERENCE INFOCRMATION
SREF 1.3960 S0.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(CC44055) 12 MAY 72
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5.480

4 .959

ALPHA
WGo I N

DATA HIST. CCDOE CCCGC

M502-MSFC- SIC H-33 ORBITER
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
8.0 I I I I I I I I I I I I I f l II

J
L[

I

Trr-rI r
Iml=

i 1 l 1 1 1 1 11 0 § { | ' 5 - *i _ t-

II IIII II III II E 'IIII qllEE± Th1T

1 .1.. 

- 6 -4 - a 0 0

SIDE SLIP ANGLE.
PARAMETRIC VALUES
0.000 PHIt s0.000

0.000

24e :V Fl 1.-1

. :r-
__t" 

-'Tr t. 
V i
. A_-fi-HH

+4Th

L 2.

j' t

IItltLLL LLLLLLLi
0 0 2 4 6

BETA. DEGREES
o1 12

REFERENICE INFOrHATI1ON

SREF 1. 3960 3.IN.
LREF 1. 3 30 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN,.
YMRP 0.0000 INr.
ZMRP 0.0o000 IN.
SCALE 0.0034

DATA HIST. COOE CCCGC

M502-MSFC-SiC H-33 CRBITER
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILI'
.a -s I I I I I I I I I w I

1TTII

n

I
JI

ItI!
rI I[

i 11I I I l 1
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I I U I I I .I -=
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ThX 11
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li
!1
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-10 - 8 - 6 - 4 - 2 0 0 0 0

SIDE SLIP ANGIE. BETA. DEGRE['S
PARAMETRIC VALUES

0.000 PHI
O.000

90.000

2 4 6 6 10 12

REFERENCE INFOHrMATION

nREr 1.3960 So. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHMP 0.0000 IN.
SCALE 0.0034

CC44055] 12 MAY 72
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ALPHA
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DATA HIST. CODE CCCCC
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S-1C/GRUMN
rt r

AN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
_ L 1~ l' I I I 'I ~' l ~ ' ' i~

~. r'x. -.,· i l ......T f~

-.
l~k. 'X ~ X ' --~..... 1- ..... F ............... ' ..... !

-

~

~ L_-x ~, x........~, ]_-.'.]]~Z ]]]~ -~ ~l. _.k

"" "'
X_ " ZZZZ]'~

~, ",, \ ......'~ x k x -L

Tf EI IiEIEBEI - f -- FL T§ [l
-6 -4

SIDE
PARAMETRIC VALUES

0.000 PHI
0.000

2 0 0

SLIP ANGLE.

0 0 2 4 6 a 10 12

BETA, DEGREES
REFERENCE INFORMATtON

90.000 SREF
LREF
BREF
XMRP
YMRP
ZMRP

1.3960
1 .3330
1.333U
5.3990
0.0000
0.0000

SCALE 0.0034

39.IN.
IN.
IN.
I N.
IN.
IN.

(C44055) 12 MAY 72
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DATA nIST. COOE CCCGC
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IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

[w~~~~~~~~~~~~~~~~~~~~~~~~~~~~i
L~~~~~

It

sfl

AI nl I~~T <XM --- 41I4

-10 -

ALPHA

WING IN

I ._
8 -6 -4 - 2 0

-1-ft-i-
0 O 0

II
SIDE SLIP ANGLE, BETA. DEGREES

PARAHETRIC VALUES
0.000 PHI 90.000

0.000

OATA HIST. COOE CCCCC

M532-MSFC -SIC H-33 CRBI TER

2 4 6 8 t0

REFEfRENCE INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP o.0000 IN.
SCALE 0.0034

OWVTEF (C44055) 12 MAY 72
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S-IC/GRUMMAN H-33 nRflP TANK RRBITFR IATFRAI nlRFCTTS vUvX f wU| -| M· , ,.. ;- - , &.,~ · i[,, ',~ ,,. &[.L. & L · , 

I l
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- 2 O 0

1-t-t
-- -- I -I

[11t H= t -
0 0 2

.1-

Ii!

ut T
6

A-1- II--

SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WlIG I I

PARAMETRIC VALUES
0.000 PHI
0.000

90.000
PEFERENCE INFCrlTAr'I:4

SREF 1.3960 sO. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 I e.

HmRP 0.0000 IN.
SCALE 0.0034

CC44055) 12 MAY 72 · PAGE
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILI'
5., L L l I I i I I I I I I I I t I T I _ I 1 !

3.0

:I

2.4

0.a

2.0

1.8

.e

1.4

1.2

1.o

0.6

0.°

I

11 I-
1 rm
IT F

_1LL II I III II_ l ' ' . . .T. 1 . . .I I ithEif:

TI I! I 

+F

0.4

0.2 t

0.
-12

MACH

.o65

3.490

4.959

Lt E~i lft 
-10 - a - 6 - 4

ALPHA
WNG I N

PARAMETRIC VALUES

0.000 PHI

0.000

OATA MIST. COOE CCCCC

M5C2--ISRC-S1CC H-33 RF3 1TF. R

LL L 1l _I I I FI Tt --- -1 ±SWF. A4F§+
- H -L 41t1-1 1- 47-.11 L1�

- 2 0 0 0 0

SIDE SLIP ANGLE. BETA, DEGREES

90.000

tI I

I-Ii I

. ! - I-

t , ---q1-t
--- - t - - t -i -

! . I

zMtt '--- - t I I
~-t

--:H i Ht
tF fzt

- 1

2 4 6 8 10. 12

REFERENCE INFOR4ATIQON

SnEF 1.3960 S.I N.
LREF 1.3330 IN.
BREF 1.3330 IN,
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTBF CC44055O 12 MAY 72.
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S-IC/GRUMMAN H-33 nROP TANK OlRRITFR IATFRAI DIRFCTIflNAI STABIL ITY

!~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~ i !
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i......... ..... 
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-1 1I
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

ALPHA

WNGIN

0.000 IPHI

0.000

OATA MIST. COOE CCCGC

M502-MS:'C-SI1C H-33 ORBITER

90.000

REFERENCE INFORMATION

SREF
LREF
BREF

YMRP
ZmRP
SCALE

CC44055] 12 MAY 72

1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

*.o
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-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

- 4-= "- '- _-

12 -10 - 8 - a - 4 - 2 0 0 0 0 2 4 6 8 t0 12

SIDE SLIP ANGLE. BETA,
PARAMETRIC VALUES

ALPHA 0.000 PHI 90.000
WtJG I N 0.000

DATA MIST. CCOE CCCGC

M532-'MSFC- . C H-33 OR3ITFR OWVIBF CC

DEGREFS

SRE
LRE
ORE
XMIr
YMRt
ZMR
SCA

C44055) 12 MAY 72

REFERENCE INFORMATION
EF 1.3960 3).1N.
EF 1. 3330 IN.
EF 1.5330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP O.OOUO IN.
ALE 0.0054

2 PAGE I 938
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IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

'AIIrI I 11 I *1- 1
-v ~iTLifi -.4 

1Xt 4,1Xt~~~ V j'jt i

I I 1tt -1 - J., II III 11i7 I

-10 - 8

ALPHA

WNGIN

IlI III

IIrII
FrrrT

II It ll
I . I II

- 6 -4 - 2 0 0

SIDE SLIP ANGLE.
PARAMETRIC VALUES

0.000 PHI 90.000

0.000

-I I 

1 1-
0 0

BETA, DEGREES

t--- t-:

-L:
6 8

:t4: H' 

10
Fi

REFERENCE INF'RMNATIONI

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP . 3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST. C'COE CCCCC

OWVTBF' (C44055). 12 MAY 72

SI
t.o

o.e

o0.

0.6

0.5

0.4

0.3

0.2

[ I I _ I

0.1

0.0

-12

L MACH

O .901

1.004
1.102

1.199

12
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l
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- . - .--. .. .. . . . , . . - - __ __ - . . .. - - - - - - - - . ___ . . - - - - - - -

...... - .



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIREC
2-bfI III .L I1 I I1 17 1 I- 1 1 1 I I ! I ! I I IT 1111 I I s i

a .

0.6

0.s

0.4

0.3

0.2

0.1

0.0

-0. I _
-12 -10 8 - 6

I

TIONAL STABILITY
r I7 I Ir

I I
I 111 I

i T

4 - 2 0 0 0 0

'i
2 4 6

7-

1- t -

?j --.

-- I-4-7 [k
--t-F -t--t

I- k

10 12

SIDE SLIP ANGLE. BETA. DEGREES

90.000

REFERENCE INFORMATICIl

SREF 1.3960 3S.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XHRP 5.53990 IN.
YHRP 0.0000 IN.
2MRP 0.0000 IN.
SCALE 0.0034

OWVTRF (C4405'5) 12 MAY 72

U

3

z
w

U--
LU
LL

U

w
U

LL

-J

w
Ln

MACH
1.965

3.480
4.959

ALPHA

WGC I N

PARAHETRIC VALUES
0.000 PHI

0.000

DCATA HIST. C'OOE CCCGC

M5102-SFC-SIC HF-33 ORR3ITER

LH 1 11 ~ I P !!! II!1 11 1 1 1 11 11 Lt= !1 1 i tI I I I I I I I I I I I I I I I I 9 I I I I I I I I I I ~~~~~~~~~~~~~~~~~ L i I I t - i.
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S-IC/GRUMMAN H-33 DROP TANK ORRITFR IATFRAI DTRFCTIONAI STARILITY
,.0o

1.0

t.e

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0 2
-12

HACH

0.901

1.004

1.102

1 .199

-10

ALPHA

NGCIN 

..... __ . . -- - _- _ _ g. · 1.! ,1 ,iklib~&·l ,!1 I I~4 I , -

_ ____ __ _ _ _· __ _ ·~ _· __ _ ·_ _ ·I
i*S XX- T --~~~i - - ,. -,

-A~~~~~1 1711 iW0 110 20 

REFERENCE INFORMATcON

SREF 1.3960 SQ.1N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

72 PAGE 201

-6 -4 -2 0 0 0 0

SIDE SLIP ANGLE. B[FTA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

0.000

DATA HIST. CrtE CCCGC

M502-MSFC--SlC H-33 ORBITER (C44055) 12 MAY
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z
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0

I-
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Cn

I--t
6 8 10 12

1-L Lj-_'-FT

OWVTBF
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-I II Ju ull llIIn n-I J nUIr I A\ R UMU I I itcn L I tLAn L U I ntL I I UINL b I Ab I L I Ir

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ f- Li--i7.- .

T- r1L *K- 1

4-

t,

.

-10

III
L

III
8 - 6 -4 - 2 O O0 0

.VK1_
4 6 a 10

SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WNCIN

PARAMETRIC VALUES

0.000 PHI

0.000

DATA HIST. CODE CCCGC

`502-M,5:' C-SIC Hi-33 CORBITER

90.000

REFERENCE INF©ORMATION

SREF 1.3960 3 . IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC440.55) 12 MAY 72

.J-

.0

1.O

1.e

a.4

a.2

a.0

0.8

0.6

0.4

0.2

0.0 -=
-12

MACH

I .965
3.480

4.959

12
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STI
'.0 ° T I I I I I I I I ! I I 1 ' I I I .I I I I I I I I I I I I I I 

,.5

1.0

.s5

I I
Ii

I I

1.0

0.5

0.0

.:.t

90.000

i-1I

FFf4+TH--Tl T-FFTIT [
- 8 - G - 4

PARAMETRIC VALUES

0.000 PHI

0.000

1-1 V: j t- 

INtRI.[_ .

-I
2 4 6 8 10

REFERENCE INFORHATtIN

SREF 1.3960 S. I N.
LREF 1.5330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.O000 IN.
ZMRP O.OOO0 IN.
SCALE 0.0034

(C4406') 12 MAY 72 PAGE 203

ABILITY

C-,

Zz

LLU

LL
LL

0

LU

0
LL

,-

-0.5

-1.0

-1.S

-2.0

P-H I ' -

-2. 5

-10

,SYM$OL

r-;
18

nACH
U.899

1.006
1.092
1.196

1.963

ALPHA

WNG I N

- Z 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES

OATA HIST. C'ODE CCCGC

i,. I !t V
12

!L-+ -t

I l
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
I.o .I - I. . . I I I Ii I ii lI It i i i i I I I IIII-I-

Tl [ IF
LI [i

L
n

r

: 4-t -1i:-

C. L _}- -.

FF4

W'fldf f fli
-I. . i.- lL

- t

- V i-t- ' -

:w r 

.rV

t

71?

i I

1 t V Ej
2 4 10 O Z2

REFERENCE INFORMATION

SREF 1.3960 So.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

M5C2-.ySfC-S1C H-33 ORBITFR

7 $ --

I i

7-U- . -.
°I t r4-

- '

_ T:

.)

X

L)
ct

m

-

z
w

CL)

LL
LL
W
0
U

Z.

3D
LI)

t .0

0.0

-t .o

-1.5

-2.U0

I 

-s. -1 - 8 -12 -10 - a

MACH
0.899

1. G00

1.092
I .390

1 .9G3

ALPHA
WNGIN

- G - 4

PARAMETRIC VALUES
0.000 PHI
0.000

- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES

90.000

DATA HISY. COOE CCCGC
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
1.0

o..

o..

0.4

0.2

0.0

-0.2

-0.4

-0.6

C_ _ r_ __ __ v_ _ _ I l lI IT T| iT TI I.... ' ISII I LL '"- !
{ ~ il:l } :llliilllll fi~i~, 

ft........

· t W 0 jtj MIT
-0.8

ILETFFFF Vi I-EfE .. f.E. . .I...
- 8

ALPHA
WNG I N

I i
- G -4

I I
- 2

SIDE
PARAMETRIC VALUES

0.000 PHI 9

0.000

DATA MIST. CODE CCCGC

'-5 O2-MSFC- S C H-33 ORB I TER

0 0 0
I .4..

0 0 2 4 6 8 tO 12

SLIP ANGLE. BETA. DEGREES

)0.000
REFERENCE INFO'MATION

SREF 1.3960 SG.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

12 MAY 72 PAGE 205

ii
-1.0 -l

2-12 -t0

MACH

0.899

1.006

1.092

1 .196

I.963

OWVCB (C440653



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
o8.0 II FT R (r --- F II

a.*
-LL-LJ-L

-1 ----_F +_ _

. _ . |_ 

zjy 4t V:-1 ' +-
2.4

a.0

a.3

I

o .G 171
I 

a .4

t.a

tIt

:01-+-tj 1
a .o

-I
0.0

H
-.

:it
o.G

tI

1!0i
I-I II I I I

- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
2 4 G S 10 1a

PARAMETRIC VALUES

0.000 PHI

0.000

90.000

REFERENCE INFORHATION

SREF 1.3960 3S.IN.
LREF 1.3330 IN.
OREF 1.S330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

D044 NIls. C'COc CCGC

(C4406'3) 12 MAY 72 PAGE 20;6

U

z

U

LL
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Li
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O.2H

0.0 la -10 - 0 - G -4

MACH
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. 00G
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1.903

ALPHA
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
%.O

1.a

1.8

1.4

1.2

1.0

0.8

o.e
I I

4-4
0.4

0.2 "TT

1 i I 
0.0 -

_I 1 11
-10 - 8 - 6 - 4

3VMEOL MACH PARAMETRIC VALUES

0.899 ALPHA 0.000 PHI

1.006 WNGIN 0.000

1.092

OATA HIST. CCOE CCCGC

M502-MSFC-SIC H-33 CRBIIER

l II A :I{
- 2 0 0 0 0 0

SIDOE SLIP ANGLE. BETA. DEGREES

90.000

4 6 8 . 1O

REFERENCE INFORHMATIN
SREF 1.3960 SQ. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVCB . (C44065C) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORB]

0.4

12

HACH

0.68

8.01

A .O

-ao -O 

e9 ALPHA

06 WNGIN

02

9G

Ge

......... , ............ l - -........ r - .... ... J -- -1 ~- .

ANGLE. BETA. DEGREES

DATA H15To CODE CCCGC

2 4 G 0 10 tp

REFERENCE INFORMATION

SREF 1.3960 S. IN.
LREF '1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(C44065) 12 MAY 72 PAGE 208

Z 1I
TER LATERAL DIRECTIONAL STABILITY

o.0

0.6

m

z
U

LU
-

U

LL

-x

a.2

0.1

0.0

-0.I, - -4 - 2 0

SIDE SLIP
PARAMETRIC VALUES

0.000 PHI 90.000

0.000

.......- ~ -r--- ir.r i
_l ..... ½--•__..... " -4-

....... 
ill--
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-- I -- : i I ~ ~
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l
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I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

t

t,
!

I.

If
I
iF! F .... Tgg r 1llillli:-

b-i a~~~~~~~~~~~~-

.!I I _tHE-~~~~~~~~~~~~~~~~~~ ~ i ! i W -t't--T1-3

tL~~~ F- "1 ~( ~ '.E3 :!-~_ '/ X ::--,

/~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-0 - -. 0 a 0 I 0

ALPHA

WNGIN

SIDE
PARAMETRIC VALUES

0.000 PHI

0.000

DATA HIST. COoE CCCGC

M502-MSF'C-SIC H-33 CRBITER

SLIP ANGI. E.

90.000

BETA, DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

(C44065) 12 MAY 72

a.0

L..1.4

1.0

0.8

0.6

0.40.4

0.0I-1

MACH

0.899

1.006

I .092

1.196

1.963

. 7
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ALPHA

WNG I N

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000

0.000

DAYa MISTo COOE CCCGC

,502-MSFC-SIC H-33 ORBITER

REFERENCE INFORMATION

SREF 1.3960 9Q.IN.
LREF 1.3330 IN.
BREF 1.9330 IN.
XMRP 5.3990 IN.
¥MRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWTCBF (C44085) 12 MAY 72

S-I
.0e r

o.0

.9

>-

z
LL

LL
L-

LL!u

LL.

C

LL-I

I-

-J

s1.0

- .0o

-9 .0

-9.0

MACH

0.005

0.097

I .0 S
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Sm
1.0

t..

3.0

1t.

1.o

o.s5

- .o

-1.s

-1.5

-2 .a

-2.5

-3.0o

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI

0.000

90.000
REFERENCE INFORMATION

SREF 1.3960 SQ.[N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
Y4RP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

OWTCBF (C44085) 12 MAY 72

MACH
3.400
4.959

. ALPHA

WNC IN

DATA MIST. COOE CCCGC

M502-MSFC-SIC H-33 ORBITER PAGE 211



-2.0o

-2.3

- 2 0 0 0 0 0

SIDE SLIP ANGLE, BETA. DEGREES
MACH
0.905

0.007

1.10

9 .203

a . eGo

8.a09

8.gGO

ALPHA
WNG IN

PARAMETRIC VALUES

0.000 PHI

0.000

DATA HIST. COOE CCCCC

M502-MSFC-SIC H-33 ORBITER

90.000

REFERENCE INFORMATION

SREF 1.39G0 Sd.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMHRP 0.0000 IN.
SCALE 0.0034

(C44085) 12 MAY 72 PAGE 2!2
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DIRECTIONAL STABILITY

-12

SYMBOL MACH
r, :3.460

4.959

SIOE SLIP ANGLE. BETA, OEGREES

ALPHA
WUNCIN

PARAMETRIC VALUES

0.000 PHI

0.000
90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.tN.
LREF 1.3330 IN.
6REF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44085) 12 MAY 72 PAGE 213

S-
o4 r

3.,

a.,

0 
C,

c)

m

z

LJ

L-

LL

U

u

z
U
s:

>-. I

1.$

0.8

0.0

-0.5

-1.0

-1.5

-2.0

-2.5

DATA HIST. Cr'E CCCGC
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-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

-S0 - 0 - G - 4 - 2

SIDE
PARAMETRIC VALUES

ALPHA 0.000 PHI

WtNG IN . 0.000

DATa MISY. COOE CCCGC

_ 
0 0 0 0 O

SLIP ANGLE. BETA. DEGREES

90.000

2 4 6 e IO

REFERENCE INFORMATION

SREF 1.39960 S.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWTCBF CC44085) 12 MAY 72

GoS
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,L MACH
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0.997
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

2 4 6 8 o1

SYMBOL MACH

3.480

2 4.959
ALPHA

WNiGIN

- -4 - 2

SIDE
PARAMETRIC VALUES 

0.000 PHI

0.000

OATA HIST. CDOOE CCCGC

M502-MSFC-SiC H-33 ORBITER

SLP ANGLE

SLIP ANGLE.

90.000

DEGREESo o
BETA. DEGREES

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHMRP 0.0000 IN.
SCALE 0.0034

OWTCBF CC44085) i2 MAY 72
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S-lC/GRUMMAN H-33 DROP TANK ORB
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ITER LATERAL DIRECTIONAL STABILITY
I r ! 7 l T , 1 1 I

IlI I I

I l

I iri 1 I I I IL

1.

1.0

I1

.4

a .

S.0

0.o

0.0

1t [4121
0.2 -FTfi-t

ia
MACH
0.905

0. 9?

.102

I .000

ALPHA

WNGIN

DATA HIST. C0DE CCCGC

M5:2 -MSFC- C; ., H-33 ORBITER

4

SRIE
LRE
BRIt
XMni
YMI

ZMn
SCA

8a 10 12

REFERENCE INFORMATION
EF 1.3960 3Q.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034

OWTCBF (C44085) 12 MAY 72

u

z

u

I,
LLi

Cl-0

Li

uJ

- G -4 - 2 0 0 0 0 a

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

0.000

I e IIt 
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S-IC/GRUMMAN H-33 DROP TANK ORB
O I I 1 1 I I I I I I I I I I I I I I 1 I

TER LATERAL DIRECTIONAL STABILITY
W X N W ii X X s s . . . . . . .w w W | 

I I 

T

t.e

!

_

1 1

II

i-i
II Lli

I I

0.4

I II I

0.2 t

0.0-
12 -10

SYMCOGL MACH
3.480

4.959 

I IL I

- 8 - 4 - 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WitGIN

PARAMETRIC VALUES
0.000 PHI

0.000

OATA MIST. CCOE CCCCC

M5C2-MSFC-SIC H-33 CRB3ITER

90.000

2

--1- -tl
4

I

6 a 10 I

REPERENCE INFORt4ATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
RREF 1.3330 IN.
XHRP 5.3490 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWTCBF CC44085) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORB TER LATERAL DIRECTIONAL STABILITY
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REFERENCE INFIORMATICN
SREF I .3960 a . I N.
LREF ..3330 IN.
OREF 1 . 3 30 IN.
XMRP 5.3990 g 1N.
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ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP
PARAMETRIC VALUES
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O.000

DATA HIST. COOE CCCGC

7- r, CF-SrC7 l ' -33 CORBITER

: 1-t--tt - 1 0-$I 1 .1 Sit
0 0 0 0

ANGLE. BETA. DEGREES
4

1I 1

6

IIf ITH
REFERENCE INFCRMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWTCBF (C44085) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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PARAHETRIC VALUE3
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4 G a

REFERENCE INFORMATl ON

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.333U IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OATA HIST. COOE CCCGC
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S-IC/GRUMMAN
1. I

H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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3.480
-A 4.959

-10 - 8 - 6

ALPHA
WNG I N
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SIDE SLIP ANGLE.
PARAMETRIC VALUES
0.000 PHI
0.000

OATA HIST. COOE CCCGC

M502- rC- - SIC H-33 ORBIIE!

90.000

il- 1
0 0 2 4 6 a tO 12

BETA. DEGREES
REFERENCE INFCQHMATIlN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
6REF 1.3330 IN.
XMRP 5.3990 1JN.
YHRP 0.0000 IN.
ZHRP O.OOO0 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORB.
5.4 r 1 1 7 - I 1 1 r rI r

(TER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WtNGIN

PARAMETRIC VALUES

0.000 PHI

0.000

OATA HIST. CODE CCCGC

MSC2-MSFCr-SIC H-33 ORBITER

90.000

4

IH
6 a 10

REFERENCE INFORMATION

SREF 1.3960 S.14N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CC44085) 12 MAY 72 PAGE
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PARAMETRIC VALUES

0.000 PHI

0.000
90.000

REFERENCE INFORMATIOtl

SREF 1.3960 Q.I N.
LREF 1.3350 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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REFERENCE INFCRMATt'0N

EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
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P 0,.0000 IN.

ALE 0.0034
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S-iC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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REFERENCE tNFORMAYION

SREF 1.3960 SQ.IN.
LREF 1.3330 iN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL D
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REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
GREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE.
PARAMETRIC VALUES
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REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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I1 /GRUMIAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY

I I -
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0. 900
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ALPHA
WIG IN

OATA HIST.
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SIDE SLIP ANGLE.
PARAMETRIC VALUES

0.000 PHI 90.000

0.000

.CCE CCCGC

33 ORBITER OVCBF

BETA. DEGRELS

SRE
LRE
BRE
XMR
YH R

SCA

CC44 095 ) 12 MAY 72

REFERENCE INFORMATI',N

EF 1.3960 S . IN.
EF 1.3330 IN.
EF 1.3330 I1N.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
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-IC/GRUMMAN H-33 OROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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PARAMETRIC VALUES
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M%02-MSFC-SIC H--33 ORBITER

ANGLE. BETA. DEGREES
REFERENCE INFC¢fMATION

SREF 1.3960 o0. I1.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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REFEnENCE INFOfMATION

SREF 1.5960 SQ.IN.
LREF 1.33530 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
¥MnP 0.0000 IN.
ZMRP 0.0o000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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PARAMETRIC VALUES
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REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LRZF 1.3330 IN.
BREF 1.3330 IN.
XMHP 3.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-.33 DROP TANK fRRIRTFR
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SIDE SLIP ANGLE. BETA. DFGR[LFS
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tWIG IN

PARAMETRIC VALUES
0.000 PHI

0.000

DATA MIST. CODE CCCGC

M5HC2-MSFC-SIC H-33 ORBI T ER

90.000

REFERENCE INFORMATION
SREF 1.3960 SQ.1N.
LREF 1.3330 IN.
BREF 1.O333 IN.
XMRP 5.3990 IN.
YMRP 0.U000 IN.
ZMRP o.0000 IN.
SCALE 0.0054
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S-IC/GRUMMAN H-33 DROP TANK fRRITFR IATFRAI DIRECTIflNAI STARII TY
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SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES
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OATA HIST. COOE CCCGC

502-XSC-S 1CSC H-33 ORBEITER

90.000
REFERENCE INFORMATION

SREF 1.3960 SQ.I N.
LREF 1.3330 IN.
SREF 1.3330 IN.
XNRP 5.3990 IN.
YHRP O.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL D
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IRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA, DEGREFS
PARAMETRIC VALUES

0.000 PHI 90.000
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REFERENCE INFRHMATION

SREF 1.3960 S3.tN.
LREF 1.3330 IN.
BREF 1.333U IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES

ALPHA 0.000 PHI 90.000

WtCG I 0.000

OATA HIST. C0.0E CCCGC

M502-MSFC-SIC H-33 ORBIIER
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2 4 S 8e 10 ta

REFERENCE INFORMATION

SREF 1.3960 9. IN.
LREF 1.3350 IN.

. BREF 1.330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECT
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SIDE SLIP ANGLE. FETA. DEGREES
HMACH
0.900

0.9D9

I .101

.20S

ALPHA
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PARAMETRIC VALUES

0.000 PH[I

0.000

90.000

REFERENCE INFORHATION

SREF 1.3960 SQ.tN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST. CODE CCCGC
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S-IC/GRUMMAN H-33 DROP TANK IRRITFR I ATFRAI n IRFCT
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PARAMETRIC VALUES
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M502-MSFC-SIC H-33 ORBITER
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LRI
BRI
XMn

YrM
ZMrI
SCA

(C44095) 12 MAY 7;

REFERENCE INFCRMATI N

EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES
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DATA HIST. COOE CCCGC
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1 .I ht'-t H1
2 4 6 a 10 12

REFERENCE INFORMATtON

SREF 1.3960 SQ.I'I.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 9.5070 IN.
YHRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILI
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SIDE SLIP ANGLE. BETA.
ARAMETRIC VALUES

ALPHA 0.000

0 0

DEGREES
2 4

I .

- -I --t 12

REFERENCE INFCRMATION

SREF 1.3960 SQ. IN.
LREF 1. 330 IN.
BREF 1.3330 IN.
XMRP - 5 . 5070 IN.
YMRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABI
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REFERENCE INFORMATION
SREF 1.3960 S 3. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YmRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL SI
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SIDE SLIP ANGLE, BETA, DEGREES
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ALPHA

PARAMETRIC VALUES
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DATA HIST. COOE CCCGC

M502-MSFC-H--33 ORBITER PLUS CRADLE

2 4 6 8 t0 lt

REFERENCE INFORMATION

$REF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YHRP O.UOOO IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORB ITER LATERAL DIRECTIONAL STABILITY
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REFERENCE INFORMATION

SREF 1.3960 S,. IN.
LREF 1.3330 IN
BREF 1.3330 IN.
XMRP - 5.5070 eN.
YMRP 0.0000 It.
ZHRP - 0.425U0 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILI'
1.0

o..

rY

1 11a ; 1} s1 1.... r~ '!~ T' .......TI__>+

!t :-t'
0.,I

0.4

f i I I | lll1 e X f i A~~~~~~~~~~~~~~~~~t.,--'tf e ...- ....!'--.-
h- -

I~~~~~~~~~
............. ~--~~ ~~~~~~'[ ,...- ..L....

.... t~~~~~~~~~~~~~~~~~~~~"

: ..

-1 .01
*1 12 -10 -

L MACH
1.959 ALPHA
3.480
4.959

a -

PARAMETRI C

00.000

4 -2

SIDE
VALUES
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,02 - MSFC-H- .. 33 ORB I TER PLUS CRA!3LE

0 0 0

SLIP ANGLE. BETA

OWV i C

0 0 2 4 6 8 10 

. DEGREES
REFERENCE INFORMAT[I'rN

SREF 1.3960 5S.tN.
LREF 1.3330 !rN.
OREF 1.3330 IN.
XHRP - . 5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4230 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORB]
3 L ! I I I I I I I

I i I

I I I I I I I IL
I II I I

TER LATERAL DIRECTIONAL S'

I Irr -- t-

-t -f-
r L.-
- FI-t

MTh'4
:1-1t-':1:

1.6

!-I t ttI

1t:

fi-t
-Lt [1

.fJ
-'--1-1 ,i 1 1 11 1- 1 1 I I I I I 

- 6 -4 -2 0 0 0 0 O

j-l

-i1 I :--- t 1 -- 1
2

SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES

0.000

OATA HtST. CeOE CCCGC

M502-MSF£C-Hi-33 ORBITER PLUS CRAr)L. E
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_ . i

10

REFERENCE INFGMRHATIONt

SREF 1.3960 S,. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 Irl.
ZMRP - 0.4250 IN.
SCALE 0.0034
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GRUMM1AN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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ALPHA

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000

OATA HIST. CCODE CCCCC

M502-MSFC-H.-33 ORBITER PLUS CRADLE

REFERENCE INFORMATION

SREF 1.3960 Sq.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - 5.50?0 IN.
MHRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABI
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCGC

M502-MSFC-H-33 ORBITER PLUS CRADLE

t:lt-I
2 4 6 8 10 12

REFERENCE INFODRHATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC CC441153 12 MAY 72
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000

DATA HIST. CCOE CCCGC

'502-MSFC-H-33 ORFBITER PLUS CRADLE

REFERENCE INFORMATICN

SREF 1.3960 Sl.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 3.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC (C44115) 12 MAY 72

1.e

.eI

LL

t-

LJ

-LU

LL

LLI

W

u

u
U-

LL

_ 

C)
Ui.

tz1

.cr)
Io.

t.4

1.2

1.0

0.6

0.6

0.4

0.2

0.0
-2 tu 12*C At V c 4 ts tt

PAGE 24 -



GRUMMAN H-33 DROP TANK ORB
.e AI !- r I I I I I I I I1 I 7

[TER LATERAL DIRECTIONAL STABILITY
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PARAMETRIC VALUES
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DATA MIST. CODE CCC¢C

Y5C2-" C-H -33 ORB ITER PLUS CRADLE
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REFERENCE INFORMATPIC i

SREF 1.3960 S).tN.
LREF 1.3330 Itl.
BREF 1.3330 ItN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

. OWVTC CC44115) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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PARAMETRIC VALUES
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REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - '5.5070 IN.
¥MRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWVTC CC4411'.) 12 MAY 72
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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2 4 G 8 1o0 1

REFERENCE INFORHATION

SREF 1.3960 S6.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - S.5070 IN.
YMRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
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DATA HIST. CejOO CCCoc SCALE 0 .0034

M502-MSFC-FH-33 ORBITER PLUS CRADLE OWVTC (C44115) 12 MAY 72 PAGE 251
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STAB]
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SYMB',L MACH
r.ls6
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- G

PARAMETRIC

0.000

OATA HIST. CODOE CCCGC

M572-MSFC--H-33 ORFIIER PLUS CRADLE

-1-tK
E- l
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i.I-tl L--
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1

I :H

L6 tOlB 8 lo

REFERENCE INFORMATION

SREF 1.3960 $3. TN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STAB]
1°0 L1 I II I _ I I I I I I-r I I ' I I II I I .I I T I I I

I

2
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I

-Y I
I
I
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[111-

r
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I I I I I I I
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IEE.EEEIEEI-EZ7 I [111
- 2 0 0 0 0

SIDE SLIP ANGLE. BElA. DEGREES

I I-I

-F

f-l

1--'R-' l-W- H 1 ;-l: ;--- IV. H T H-:
LtH-

SYME:O'L MACH

. .196 ALPHA

PARAMETR IC VALUES

0.000

REFERENCE INFORMATION

SREP 1.3960 S4.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP O.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWIC (C44125L) 12 MAY 72
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-_L L --mY

.4 4..... L/L"

I~~~~~~~~~~~

11tI 1I tIIl 1 IIIIfIIL I L - l
I T I

- G -4 -2 0 0

SIDE SLIP ANGLF.
PARAMETRIC VALUES

0.000

DATA MIST. C'.DE CCCGC

M502-MSFC-HF-33 ORBITER PLUS CRADLE

o0 

BETA, DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.333U IN.
BREF 1.5330 tN.
XMRP - 5.5070 KN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWIC CC44125) 12 MAY 72
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SYMBOL MACH
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GRUMMAN H-33 DROP TANK ORBITER LATERAL DIRECTIONAL STABILITY
~.O rT r 1 11717 rT1 r1 7 r I 71r~i ~-1 1 r7 r~r rr 7 T r~ r 7 r7-C_ _ _ _ _ _ _ _ _
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8.2
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I
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I I 1
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0.8

0.a
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0.2

0.0 2
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SYMBOL MACH

0* 1.196

-1o

ALPHA

I I

I

+LL IE-1 t:-z4_t't _- It:L_

- 4

PARAMETRIC

0.000

LI_1Al

T

tLt
1-il

O0 0 0 0

SIDE SLIP ANGLF, BETA.
VALUES

DATA HIST. CODE CCCGC

M5 02-MSF C -- H--33 ORITER PLUS CRADLE

- E4 r ZT:-L47'3Li

- t--T-
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L... i-

.......I .......: 7' t j:~L:
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HL-JL1ii t I i
2 4 6
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8 t0 12

DEGREES
REFERENCE INFORNATION

SREF 1.3960 S3.IN.
LREF 1.3350 IN.
OREF 1.3330 IN.

XMRP - 5.5070 IN.
VMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

OWT,(: CC4412]) 12 MAY 72

LiI

-c

LLA

w

LL
L.J

C

o

-

X

Il I I_
i I I! 

H~~~~~ __ I L I I I I I L _ I_ I I1_XXf.wf-W

- -I I t--I ITII I 1 1 1 I T I j~~~~~~~~~~~~ .I II I I iteft-e t40M

I I

IF I I -I IF -F 4-444TF+ FI
X H_ l ll _Wi .. + F _ H .f T4--. f_+. _J.T

I

Er-=n
L l . - I 1

I

T7_ =

a.4 rmrrl Z:

I

=1 I·-

it L 
ETE

I - :: -I
6

P'A], 27:t



GRIIMMAN .H-33 DRflP TANK flRRITFR I ATFRAI nTRFlrTTMNAI qTARTI TTY

.. 8

1.6

0.0 ,-
-Iz -10 - - 6

PARAMETR IC

0.000

I Ill

1il 11 w Fi 1i q_ I1d & yir II 1W l lU m LeIIL I\ l Ldl J I I I, I[ [., J~ ! I

-- -t -ti M- 7i 1t 0

t~~~~~~~~ -_ - i!I Eti ij tttjjt X 

tt-U J I J .
-4 -2 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
VALUES

2
1.

DATA HIST. CODE CCCGC

1.I
10
L

MS02-MSFC-H 33 ORBITER PLLUS.CRADLE

LL

L,

z

p-

LLLLLL

Li

0

u

LL

1.4

1.2

.0

O.3

0.0

0.4

SYMFOrL MACH

',j 1.196 ALPHA*1~ ~ ~ AC~

a2

REFERENCE INFORMATION

SREF 1.3960 SQ .N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP O.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

L 111

6 8
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GRUMMAN H-33 DROP TANK lRRI

0.1

0.0

-12

SMOrL MACH
, 1.196k~.

-10 - 8 - 6 - 4 - 2 0 0

SIDE SLIP ANGLE.
PARAMETRIC VALUES

ALPHA 0.000

DATA MIST. CODE CCCGC

M502-MSFC-i1-.33 ORBITER PLUS CRADLE

TFR I ATFRAI n I RFCT NAI STAR 1

0O

BETA. DEGREES
2

I ITY.ww-,. .... w v w,.v -, I, v, ~ , l w ,i .i .~ , , · F , Mw \ v l 
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SRE
LRE
BRE
XMH
YMR
ZMR
SCA

(C44125) 12 MAY 72

I
10O iZ

REFERENCE INFORMATION
EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP - 5.500 IN.
RP 0.0000 IN.
RP - 0.4250 IN.
ALE 0.0034
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GRUMMAN H-33 DROP TANK ORBITER LATERALI IIRFCTIOINAI STARTI ITY

I ItLI I I ItI Ll ll ZIIIi TIl 

-10 0

K _ ;
F. fl~

- 6 -4 - 2 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

O .000

DATA HIST. CODE CCCGC

M502-MSFC-;i-33 ORBITER PLtUS CRAGLE

.l
4

I~~~~~~~~~

- __ _ Z]]LZ'~Z] Z_'Z~~~~~~~~~~_
/ ""...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

1- Li
10
h

REFERENCE INFOnRATION

SREF 1.3960 SQ.ItN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YHRP o.oooo IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

CC44125) 12 MAY 72 PAGE 258
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGI'
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BETA

V

PARAMETRIC VALUES

0.000 PHI

WNGINC 0.000

OATA HIST. COOE CCCCCF

M502-MSFC--S'C H-33 ORBITER

rI

2

0.000

TUDINAL STABILITY ALPHA OR CN = 0.0
- f_ l ,__ - T
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4.5 5.0

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZmRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
1.0' -f I ! I ! I III I I f ! I I t I I I !-1 I I I

0.5

\

1.O 1.5 2.0 2.5

MACH NUMBER
3.0 3.5 4.0

PARAMETRIC VALUES

BETA 0.000 PHI

WNGI4NC 0.000

OATA HIST. CODE CCCGCF

Y5C2-%-5 C-S 1 C H-33 COR3IIER

0.000

REFERENCE INFORMATIlN

SREF 1.3960 S1,lt.
LREF 1.3330 IN.
BOEF 1.3330 IN,
XMRP 5.3990 1N.
YMRP O.O00O IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OWVTCBF CD44041] 12 MAY 72
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S-lC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
In...... W I I I F I -r I F I , v , , , , v v ! I , , , , r

/

i .

0.5 1.o 1.5 2.0

PARAMETR I C VALUES

BETA 0.000 PHI 0.000

WNGINC 0.000

DATA HIST., C'OE CCCGCF

5 02-MSF C - S! C H-33 c3I fER

2.5

MACH NUMBER

FF. :'- '-
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.._
3.0 3.5 4.0 4.0 4. .0

REFEfENCE INFORMATION
SREF 1.3960 SC.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP .OOUU0 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

W[V44041) 12 MAY 72 PAGE 2G,1
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DROP TANK ORBITER LONGITUDINAL STABIL

2.5

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

tNGINC 0.000

DATA HIST. C'ODE CCCCCF

M502-MSFC-S1C H-33 ORBITLR

0.000
REFERENCE INF',RMATION

SREF 1.3960 S).IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

OWVTCFF (044041) 12 MAY 72
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H-33 DROP TAI OR CN = 0.0

4.0 . 4.'

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

WNGINC 0.000

DATA HIST. COOE CCCCCF

S502-MSFC-SiC H-33 CRB ITER

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMnP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF . t044041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.
.. . . 7:El= I 11 1 1 11 'I -L r-r 1-I !-1TT-r-1-r I!
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0.5 1.0 1.5 2.0 2.5 3.0 3.5

MACH NUMBER

_T LI z I
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-FXX Tt1~ ~-~ : -,. ....
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...........i .... 

4.0 4.5

....... _._.
_._4......

s.o

PARAMETRIC VALUES

BETA 0.000 PHI

WI4GINC 0.000

DATA HIST. COOE CCCGCF

M5C 2-MSrC-Sl H-33 ORBITER

0.000

REFERENCE INFORMATION

5REF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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0 0,4IN

-J

Z

o D.%~o - . 1.0 1.$ 2,0 2.5 3.0 3.5 4.0 Ii* s .1 :

,,, MACH NUMBER
PARAMETRIC VALUES REFERENCE IN'POFMATI'N

BETA 0.000 PHI 0.000 RF 1.3960 CA. · N..
WNGINC 0.000 LRETF ·1.33U IN.

BREF 1.3330 IN.
XMRP ,.3990 tN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.

OATA HIST. C'ODE CCCGCF SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN - 0.0

0.5

/I

I I

; m
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1.0 1.5 2.0

PARAMETRIC VALUES
BETA 0.000 PHI
WNGINC 0.000

DATA MIST. CODE CCCGCF

M5 02-MSFC-Si C H-33 ORBITER

0.000

-- , ' h---

:-:1 -5 -~It hI .T.-- 1-,-_ I t-, 1-IT 1111 
2.5 3.0 3.5 4.0

MACH NUMBER

--t-
4.5 $.0

I-

- .-I--

REFERENCE ItNFC,RMATION

SREF 1.3960 3'Q.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YhRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBF (044041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
o.* l1 ,I I , I I I I I I I I I 1 I I II I _ L1 _ l I L ' [ '.. J

0.4

0.3

0.0

-0.4

-0.6

-1 .0

-1.4

-I.e

-i.e

-2.0

-2.2

-2.4

0.5 1.0

PARAMETRIC VALUES
BETA 0.000 PHI

WNGINC 0.000

DATA MIST. CODE CCCGCF

M502-MSFC-SIC H-33 ORBITER

1

t7

1.5 2.0

0.000

t t -L [: ...i .[..
I

2.5 1.0 3.5 4.0 4.5 5.0

MACH NUMBER
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 iN.
SCALE 0.0054

OWVICBF (044041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUD
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MACH NUMBER

STABILITY ALPHA OR CN = 0.0
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PARAMETRIC VALUES

BETA 0.000 PHI

WNGINC 0.000

DATA HIST. CODE CCCGCF

M502-MSFC-SIC H-33 ORBITER

0.000

REFERENCE INFORMATCION
SREF 1.3960 S0.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0U --------- - - - - - - - - -~~~~~~~~~~~~~~~~~~~~~~~~~~~

n1

1.5 2.0 2.5 3.0

MACH NUMBER

_- I T- I- i, _ _ r 1T 

_ E & = = _ = _ = = = _ = _ _ I =--- T7-TT-~~~~~~~i. ! I~ -1 --
-~~~~~~~~~~~~~ I i I...iT- ~~~~~~~~-t- --?-~

t t V ttP -1-- t t t t-- t -t
I i --I t- -I-t 1--1 I tI . t-

3.5 4.0 4.5 o.0

PARAMETRIC VALUES

BETA 0.000 PHI

WNGIN 0.000

DATA HIST. CODE CCCGCF

M5'2-MSFC-SlC H-33 ORFI TER

REFERENCE INFCRMATICN
0.000 SREF

LREF
BREF
XMRP
YMRP 
ZHRP
SCALE

1.3960
1.3330
1. 333
5. 3990
0.0000
0.0000
0.0054

Q. IN.
IN.
IN.
IN.
IN.
IN.

OWVTCBFI (044101) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0O.O
1a. Ir ! = - - 1 f… -I I I I I I, I I I I I I 1 1 , , 1 t 1 , v I

(

r

I

I

0.5 1.0 1.5 2.0 2.5

MACH NUMBER
3.0 3.5 4.0 4.5

7-1' i- -

5.0

PARAMETRIC VALUES

BETA 0.000 PHI

WNtGIN 0.000

DATA I¥SY. CODE CCCCCF

Y502-MSFC-S!C H-33 ORBITER

REFERENCE INFOCMATION

0.000 SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

SQ. IN.
IN.
IN.
IN.
IN,
IN.

OWVTCBFI (D44101) 12 MAY 72
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S-i C/GRUMMAN
1.0

H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0

N

N7

0.5 t.O 1.5

PARAMETRIC VALUES
eETA 0.000 PHI

WNGIN 0.000

DATA HIST. CODE CCCGCF

M502--MSFC-S1C H-33 ORB31TER

2.0

0.000
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2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER
REFERENcE INFORMATION

SREF 1.3960 S.IN.

OREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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IC/GRUMMAN H-33 DROP TANK ORBITER STABILITY ALPHA OR CN = 0.0

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

WIGIN 0.000

DATA HIST. CC-DE CCCGCF

M-02-MSFC- S' C H-33 CR ITFR

0.000

REFERENCE INFCRMATICN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
X(RP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(044101) 12 MAY 72
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2.5

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI
WNGI N 0.000

DATA HIST. COOE CCCGCF

M502-MSFC-SIC H-33 ORBITER

0.000

REFERENCE !NFORMATION

SREF 1.3960 SO. I N.
LREF 1.3330 IN.
BREF 1,3330 IN,
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER I
6e9 L-1 T ! I I ! 7-T-r I- i ! L I I

u'.o 0.s

L

I

/

1.0

)

\
is

1.5 2.0

.ONGITUDINAL STABILITY ALPHA OR CN = 0.0

.

2.5

MACH NUMBER
3.0

--1-j1 K

I

4.-t

i
IfY1 1111171 I
+e

3.5

--0 -HI t
i I

Ir I 
: -t -i:_:
ITIJ--tTY

I =-t- - t-r

- _

---.F..l-.t

4.0 4.5 5.0

PARAMETRIC VALUES
BETA 0.000 PHI

WtGIN 0.000

DATA HIST. CODE CCCGCF

y,502-MSF C- Si C H-33 ORBI TER

0.000

REFERENCE INFOfiMATI[,N

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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0.000

MACH NUMBER
PARAMETRIC VALUES

eETA 0.000 PHI
WNGIN 0.000

OATA MIST. COOE CCCGCF

M502-MSFC- Sl C H-33 ORBITER

REFERENCE INF',RMATION
SREF 1.3960 So.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
B. i- f- I t I I I I I III . .r .

m

1.0 I .5 2.0

rN_

¢-

2.5 3.0 3.5 4.0

MACH NUMBER

1 i_ ._ __. -_W, _ _ _.
.W_ '_ .._ t__- -

4.5 3.0

PARAMETRIC VALUES

BET4 0.000 PHI

WNGIN 0.000

0.000

REFERENCE INFORHAtION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMHRP 0.0000 IN.
ZMRP 0.OOOO IN.
SCALE 0.0034

DAT4 HMIST. CODE CCCGCF

OWVTCBFI (D44101) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILI
o-m S _ ! !b1 ! I ' "I ' I I ! ! s ! I I I

I I I 1E111_11 IL I I I 1I L [I 1 II I { I I1 I II r.111e e 

2.5 3.0

MACH NUMBER

[TY ALPHA OR CN = 0..-1 .91.. . 1 

: 3.5-i I --
3.5 4.0

PARAMETRtC VALUES

BETA 0.000 PHI

WNGICN 0.000

OATA HIST. COOE CCCGCF

M502-SSFC C-S! C H-33 ORBITER

0.000

REFERENCE tNFORMATI'9N
SREF 1.3960 So.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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0.4

I! [ LLI I0.l

0.0

-a.2

-0.6

-0.6

-1.0

-1.2

-1.4

- .6

-1.6

-2.0

-2.2

-2.4

z

U

I

.J

u

i

U

LU1.
LJ

a:
-i

C.

Li.

LS:

C

NJ -

O

*.00.5 1.o 1.5 2.0 4.s

1 1 1 r1 1 I I I 1 I I 1 1 1 s I 1 1 F t| r

___________.... .

_i_............_..,_. 

_-__- [-._ _ _.............. ,._
r _-- _..___..___ 

I iiti

rl

.F-

OWVTCBF 1I



S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
.;_g I=…II 1 I1I =I I I I I I I I I I I 1' I I I I ! 1 1!

/

-" _ :E-X4- ii:--.iJ-: al fL1 1 -- - ....- I _- I. ... I 1...
0.5 1.0 1.5 2.0 2.5

MACH NUMBER
3.0 3.5 4.0 4.s

PARAMETRIC VA(.UES

BETA 0.000 PHI

WhIGIN 0.000

DATA HIST. CODE CCCGCF

M372 MS '-S i H-33 ORB ITER

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 INM.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCBFI CD44101) 12 MAY 72

z

o
z-

I
z

-E

E)

z

._.

U

LiO

C3
Z

LJ

2I:

11-1

0.4

0.8

-o 0.4

-& .0

-a .o

-a .23

-1 .

-n .

.0

N.

7 -

- 11
11 -

ol

7 -

7-
� Ce.

. r

/I

PAGE 27E3



2.5

MACH NUMB3ER
PARAMETRIC VALUES

eETA 0.000 PHI

WNGIN 0.000

DATA HIST. COrOE CCCGCF

",5- 2-~MSFC-.SIC H-33 ORBITER

0.000
REFERENCE INFORMATION

SREF t.3960 SO.IN.
LREF 1.3530 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YIRP 0.0000 IN.
ZIRP 0.000 IN.
SCALE 0.0034

OWVCBF C044051 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
fl a u I I . I I I I I I . . . . . . . . . . . . . . ..

0.5

:\

2.0 1.3 2.0
Hl HH--H--t--

3.0

-4 ..I. ~'

_ I _. I_.

; I;L-

Fi- -F

-I

2.5

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

WNGIN 0.000

DATA HIST. CODE CCCGCF

M502--SFSC-Si C H-33 ORBITER

0.000

4.0 4.s5 .0

REFERENCE INFORMATION

SREF 1.3960 SQ. INl.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
1. ! I ! ! t I I ~ , I ! I' ! ! I I. !7

0.5

a:

1.0 I

PARAMETRIC VALUES
eETA 0.000 PHI
WIGIN 0.000

.5 2.0

0.000

DATA MIST. CCDOE CCCGCF

YS02-MSFC-- S C H-33 ORf3I1ER

2.5

MACH NUMBER

3.0 3.5

?1_ =

]I~~~- VWVB ] ~~ iF

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XmRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

(044051) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP
40 4 i T I I I 1 T

eo
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z
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C)

z

STABILITY ALPHA OR CN = 00O

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI
WNGIN 0.000

DATA HIST. COOE CCCCCF

M5C2-MSFC--SIC H--33 ORBI3TER

0.000

REFERENCE INFORMATIC'N

SREF 1.3960 SQ.IN.
LREF 1.3330 ItN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.00OO IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0

1.5 2.0 2.5

MACH NUMBER

.i .. . : 1..'..1: 1 .4 1. 
5.5 4.0

=L ::J L-::=_-- --

......... !- ...-... ] .......--- s§ +17< : -u j yiIT I

T _ _ _ i__!
rI t 114 --- -L.1

4.5 5.o

PARAMETRIC VALUES

eETA 0.000 PHI
WNGIN 0.000

DATA HIST. CODE CCCCCF

M502-MSFC-SIC H-33 ORBITER

0.000
REFERENCE INFORNATTION

SREF t.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP $.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

(D4405 1) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABIL
.o -i -' ! ' ! f i 

19
m

0.5 2.0 1.5 2.0 2.5

MACH NUMBER

3.0

L.i
~

[TY ALPHA OR CN = 0.0
, . . . .. . . . . - . -

7tLtUltLI

i- I 1---.i

3.5 4.0 4.5 9.0

PARAMETRIC VALUES

BETA 0.000 PHI
WNGIN 0.000

OATA MIST. CODE CCCCCF

M502-MSFC-S I C H-33 ORI TER

0.000

REFrEENCE INFORMATION

SREF 1.3960 S~.IN.
LREF 1.3530 IN.
eREF 1.3350 IN.
XHRP 5.5990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CWVCBF CD44051 . 12 MAY 72
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o.0

1.S

1.4

1.4

1.0

0.6

0.6

0.4

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

NCGIN 0.000 .

OATA HIST. c"OE CCCGCF

MS02-MSFC-SIC H-33 ORBITER

0.000
REFERENCE INFRHMATION

SREF 1.3960 S;IN.
LREF 1.3330 IN.
*BREF 1.3530 IN.
XMRP 5.3990 IN.
HRP 0.0000 IN.

ZMRP 0. 00a IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUD
- - -! I TI T I I I I I .II I

BETA
WNG I N

/a

Al

\

\

1.0 I.5 2.0 2.5

MACH NUMBER
PARAMETRIC VALUES

0.000 PHI

0.000

OaTa HIST. C'ODE CCCCCF

M502-MSFC-SiC H-33 ORBITER

0.000

NAL STABILITY ALPHA OR CN = 0.0

-
-

-
-

-

2'

i'- t-

I

·~~~~~~ i
-= - '- -= -

= 5 1V=T= v
=- I- =f --- iII

4- -4- - 1 - II: 

I -- i
..... tI"

3.0 3.5 4.0 4.5

4.W
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5.0

REFERENCE INFORMATION

SREF 1.3960 S.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(044051 ) 12 MAY '72
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S'.
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-O.e

-1 .0

- .Z
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-1.8

-2.0

-2.4

-1C/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
. . . . ... . . . . . . . . . . . . . . . . . . . . I. . . . . . . . . . . . . . . . . .

0.5 1.0 1.5

PARAMETRIC VALUES
eETA a.ooo PH!
WNCIN 0.000

DATA HIST. CCOE CCCCCF

M502-MSFC-S!C .H-33 ORBITER

I/
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2.0

/7

II I I-t I I I I -I I I I I I I -

c-i' _ e__ _-1-r-t ---~
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4- I 44- P 1- = = P1 .........
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.1..t
2.5 3.0 3.5 4.0 4.5

MACH NUMBER
REFERENCE INFCRHAT[O4Nh

0.000 SREF
LREF
BREF
XMRP
YMRP
Z4RP
SCALE

I .3960
1 .3330
1.3330
5.3990
D.0000
0.00O
0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0.0 T ! f u , r fI , ,. , tI Iv

O.5 1.0

Z

-- ----

w-- t-LX I-.

PARAMETRIC VALUES

BETA 0.000 PHI

,WNGIN 0.000

0.000

REFERENCE INFORMATICON

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN,
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

DATA MIST. COrOE CCCGCF

(D44051) 12 MAY 72 PAGE 2?8
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z

NiJ

0.0

-Cm.4

-0.a

-S.a

-1.0

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER

:II I I I II

~~~--,E __

--~~~~- -t W 1
C_ __ _. _. r F__ __ _ __ .__ __ i

f r-

7502-MSFC-S1C H-33 ORBITER OWVCBF



c]

IS3

z

L)

(J

__J

w

LI

Li.

I ,
0 0

I--

a:

LLJ

iJ

n

z

MACH NUMBFR
PARAMETRIC VALUES

eETA 0.000 PHI

WNGIN 0.000

OATA H1ST. COOE CCCCCF

M5 2-SF' C-- S 1C H-33 ORBITER

0.000
REFERENCE INFORMATICN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.OOO IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0
', -. ! I ! ! I I I I f I 1 1 i 1 1 1 1 i 1 r , j ! f m J V @ , - . I I

-t-:--tj-l -i
\

\

0.5 1.0 1.5

\

20 25 3.0 3.5 4.0

MACH NUMBER
PARAMETRIC VALUES

BETA O.000 PHI
WNG[IN 0.000

0.000

REFERENCE INFCRMATI'4N

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 I N.
XMRP 5 . 3990 IN.
YMRP O.0000 I N .
ZMRP O.OOuu IN.
SCALE 0.0034

DATA HIST. C'OE CCCGCF
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S-IC/GRUMMAN H-33 DROP TANK ORBITER I
-I.o0 I I I 1 I I I 

! I I 7 1 I I - L I I I I I I I I I I I I

A

0.5 1.0

Z

.ONGITUDINAL STABILITY ALPHA OR CN = 0.0
I I I I I i I I - I I I I -I - I - Y I I 

1.5 2.0 2.5

MACH NUMBER

EJ t 4 - TI :L [ I
4.5 5.03.0 3.5 4.0

PARANETRIC VALUES

BETA 0.000 PHI
WNGIN 0.000

DATA HIST. CCOE CCCGCF

M502-MSFC-SIC. H-33 ORBITER

0.000
REFERENCE INFORHATION

SREF 1.3960 SQ.tN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

oWVrCB (044061) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0n60 r- I I I II I I I I I I I I I I I I I I I II . .__ v . . . . . . . . . . . .0.

0.5 1.0 1.5 2.0

_ 1- = ::: ;:- - _..:

F --:4i ..b -1.. 1-I

=. tt#- d ---

Li

_. 1V L . -, _ _ __

LL11LV

--II Vt I-:-
t 1 _- 

2.5 3.0 5.5 4.0 4.5 9

MACH NUMBFR
.0

PARAMETRIC VALUES
BETA 0.000 PHI
WHI GIN 0.000

DATA MIST. CC'OE CCCGCF

M502-MSFC-SiC H-33 ORBITER

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CD44061) 12 MAY 72
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,N H-33 DROP TANK ORBITER

1.5 2.0 2.5

ITUDINAL STABILITY ALPHA OR CN = 0.0

4.0 4.5 5.0

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI
WNGIN 0.000

DATA MIST. CD0E CCCGCF

M502-MSFC-SIC H-33 ORBITER

0.000
REFERENCE INFORMATICN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C04406! ] 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = OO
.o I[ ! ! r! I I I I · f1 II I II III I i,,...I..

2.6

2.4

2.2

a .0

a .o

O. 

1.0

0.0

0.0

0.4

0.2 

G .2_ O.5

/

1.0

rs

PARAMETRIC VALUES

BETA 0.000 PHI
WNGIN .OO00

DATA HIST. CODE CCCCCF

,50?-MSFC-SIC H-33 ORBITER

N:

1.5 2.0

0.000

2.5

MACH NUMBER

3.0 3.5 4.0

REFEENlCE INFORATIONtl

SREF 1.3961 30.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OWVTCB C044061] 12 MAY 72

_ F__. _

IIL t- --tI- I 

4.5 .0

_ _ . I _ I _II__ 
I I I I 

I 

I I_ I-_ 

I I I I I 

E

PAGE 2,94



S-i
.. o r

1.e

1.4

1.4

1.0

0.8

0.6

0.4

0.2

a.o o
0.0

MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

WNCIN - 0.000

DATA MIST. COOE CCCGCF

7-5 02 - MSF C - ', I C t-33 CORHIIER

O.000
REFERENCE INFCRAMATION

SREF 1.3960 S'.IN.
LREF 1.330' IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 I1N.
SCALE 0.0034

OWVrC3 (CD44061) 12 MAY 72
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S-IC/GRUMMAN H-33'OROP TANK ORBITER LONGI'
a.o II I I- II I l I I 1 1T. . .

0.7

0.,

o.S

0.0

-o.~,

0.5 1.o

-

PARAMETRIC VALU

BETA 0.000 PHI

WNGIN 0.000

OATA MIST. CODOE CCCGCF

y52-MSF C- S1C H-33 ORBI T R

Ns

TUDINAL STABILITY ALPHA OR CN = 0.0
I I I I I I I I I - I I-I - - I F· I I .F - -

F Z1l

F-

±.....-f. _ .. _ - . It- - -__': , _,_

_._._=_. _........ = _... , . . ...... . _T_- =

1.5 2.0 2.5

MACH NUMBER
ES

0.000

3.0 3.5 4.0 4.5

REFERENCE INFORMATICN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C[)44061 ) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGI1
°'0.G 0 t . . .I .! 

0.4

O.a

0.0

-0.3

-O.L

-0.8

-1.0

-1.2

-1.4

-1.6

-1.8

-2;0

-2.2

-2.4

7)F--

M

t

I

/

l-0ii--l -- .-_1 ...ii .t .

TUDINAL STABILITY ALPHA OR CN = 0.0
t- VV

F. -- lt--- i. i4--
T -1~II---}--1 H_ tI-t-t- +t+

s.o4.5
L 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

MACH: NUIMBF.R 
PARAMET I C VALUE S

OETA 0.'J00 fIII

WNGIN 0.0 IO
) . U0t}t

REFERENCE INFORMATION

SREF 1.3960 SJ.IN.
LQEF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054DATA HI4ST. CC.Df C:. 'C,.F
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGI
.I v I I , . . .

0.5

r /

/

//~

1.0 1.5

/I

I

......i::l::F
2.0

TUDINAL STABIL

2.5

MACH NUMBER

ITY ALPHA OR CN = 0.0

' - -f--t--t4 F --

__ _--t-+- __1 L-

_ _ _ _

.... H ,-

4--t-- H-t + I--
3.0 3.5 4.0 4.3 5.0

PARAMETRIC VALUES
BETA O.O00 PHI
WG IN 0.000

DATA MIST. CC'3E CCCGCF

S ?-S: C - S i C *H-33 ORt3ITER

REFERENCE INFORMATION
0.000 SREF

LREF
BREF
XMRP
YMRP
ZHRP
SCALE

1.3960
1.3330
1.3330
5.3990
0.00000
0 .OCGO
0.0034

CWVTCB CD440C1) ! MAY 72
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MACH NUMBER
PARAMETRIC VALUES

BETA 0.000 PHI

WNGIN 0.000

DATA HMIST. CODE CCCGCF

5072-MSFC-.SI C H-33 ORBITER

0.000
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
yHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OVCBF C044091) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGI
so01 I II 1 I I I ! 1 

I I I I -F--f
!1 rI-r- ÷IItIL -

TUDINAL STABILITY ALPHA OR CN = 0.0

--zl

--tt - '-

~--C V
7i117V :'i::

_ - i_ -4-

-.- _,_--- a

9L47 7

-" -_-ZZ_[Z2

._Z'L- .L .. .. ._ I _ , _ _ . . . ..
= = = .l ==._ ._

I --- - J- --

_ W-.'t _,, _ 2

. . ThEE . .' I 11 I- .1..1 1 .I _1 I_ . I I .- .t .1 .

1i4= $1. . =
3.5 4.0 4. 5 J.0

PARAMETRIC VALUES

BETA O.0OU PHI
w GIN 0.000

DATA HIST. COODE CCCGCF

M502-MSFC-S1C H-33 ORB! IER

0.000

REFERENCE INF¢RMATI$ON

SREF 1.3960 S .IN.
LREP 1.3330 IN.
BREF 1.3330 IN.
XMiRP 5.3990 IN.
YMRP 0.ooo0 IN.
2YRP O.OUO IN.
SCALE 0.0034

CD(044091) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN
e.0 t ~ t - i I r I i i | I_

I I I I i i i i- 

· ~ I~'
,. I I : I 0 i I I I I I I I I I IJ

I I I - I I I I i- I I .. 1. I 

I I I I I I I I 

f+iU-H IHI 13H-II'-IEEl EIEIFV

flif iMi--Ti--- ti -.l l 1i .I -
z.0 2.5 3.0 3.5

MACH NUMBER

0.0

4-4- --: i- -- t -- t4t--I It-
!-i-- 1--j:I ,-

t .

t -1 [ ti t -
I -. H--- -- -

4.0 4.5 5.0

PARAMETRIC VALUES

UETA 0,000 PHI

WtlC IN 0.000

DATA HMIST. CcODE CCCGCF

M'=:C2-MSF C-SIC H-33 ORFBITE:R

0.000
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 tN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(D44091 12 MAY 72 PAGE 301
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LL

I

z

u

._
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LLJ

U

LL
aL

w
tL

C

z

Z~

MACH NUMBER
PARAMETRIC VALUES

eETA 0.000 PHI

WNGIN 0.000

DATA HIST. CCOE CCCGCF

M5 2 - 'SF C - -33 iBITTFR

0.000

REFERENCE INFORMATIlN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3530 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK
-SO I I ! I I ! ' I [--I I ! I I I

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER
PARAMETRIC VALUES

eETA 0.0OO PHI

WNGIN 0.000

DATA IlST. CODE CCCGCF

Ml, ,2-'S SFC S1 rC H-33 ORBITER

0.000
REFERENCE INFORMATION

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER I
.,Q i - !'-r -r ! i I I I I I I 

s.e

2.4

2.0

I.B

1.6

S.4

1.2

a.0

0.0

O0.G

0.4

0.2

I

F
0.0

PARAMETRIC VALUES

CETA 0.000 PHI
WNGC I 0.000

DATA H(ST. CODE CCCGCF

,v302-, SfC c;: H-33 CRE31 TtR

LONGI TUDINAL STABILITY ALPHA OR CN = 000
I I i | I I I I t I I - - - - -

-- -fI.I .lid
3.0 3.5

0.000

..1--1 ._ [-

SRE
LRE
BRE
XmR
YMR
ZHR
SCA

4.0 4.5 S.O

REFERENCE INFORMATION

EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.5330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
AP O.OUOO IN.
iLE 0.0034

(D4409! 12 MAY 72

U

rI-
o

I

1

.

-J

I-
LL
LL

'C

0

i.w
Li

LL

Xx

I

F-

i

: I

1.1

C)

_ 1

-I

- __ '~ -_........ 7 .... :.£ '.~_:L-'_._._ ;'.: ....... Y ....- 7-_-'7:._ -"-" ..... ~ ~ ~_,. ~~_
~I ~- ~ ............................. ~ ...............................

!1!F ......... Iz....- ..... : ..... : ....... ~ ............. , .....

0.5 1.0 1.5 2.0 2.5

MACH NUMBER

1

-:LIt I,

~L; Z.'--_ ' _1'-~ ~ -__. _.=_ ____ __ _h
KE4-;-]

~ --W--- r-t
31

OVCBF

L4t1i .. ..J# h,_J_

PAGE 304



S-iC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0

L?__ T TX _____-_ _ _ __ _-_1IT ISIjI'1

i i t 0 i T- I i r'A

t - ::ii i- zXdh u-

r- A X t-1- -111-1
KJEIIIIIIIIEIIIIIIILI -- --. - - - - -I~~~~~~~~~~~~-a. ........................

1.0 1.5 2.0 2.5 3.0

MACH NUMBER
PARAMETRIC VALUES

OETA 0.000 PHI

WNtIN 0.000

0.000

3.5 4.0 4.5 5.0

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(044091) 12 MAY 72 PAGF 305
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGI
1.0 ! 1 I _ _ _ _ _ _ _ ! I I_ _ 1 _ _ 1 1 1 I

i

0.I

L

tt--
O.5 1.0

.7 .jF-"ii

x

\

TTUDINAL STABIL

- .

4 -I' -1- }'4 V I'[ ij j j- [
th-l l:--4-L--i---:1 - 1

1.5 2.0 2.5

MACH NUMBER

ITY ALPHA OR CN = 0.0

I

-..- 
3.0 3.5

i

r-

lV '1

4.54.0

PARAMETRIC VALUES
8ETA 0.000 PlI

WNGIN 0.000

DATA HIST. CODE CCCGCF

v502-'SSFC SIC H-33 ORBI TER

0.000

REFERENCE INFORMATION
SfEF 1.3960 SQ.I N.
LREF 1.3330 IN.
DREF 1.3330 IN.
XMRP 5.3990 IN.
YmRP 0.0000 IlN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0

.4

.I

.4

.0.l

-. 1

-. 4

-. s

-. 7

0.5 1.0 1.5

PARAMETRIC VALUES

BETA 0.000 PHI
WtIGIN 0.000

OATA MIST. C'OE CCCGCF

M502-MSFC-S'C H-33 CRBITER

2.0

0.000

- t ± 1 1- - -I m - 1 - - 4 - -4.-I

2.5 3.0

MACH NUMBER

=i :_ I li .'= =,: _=.__L =-E -
3.5 4.0 4.5

REFERENCE INFORMATtON

SREF 1.3960 S0,IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
MHRP 0.0000 IN.
ZMAP 0.0000 IN.
SCALE 0.0034

OVCBF CD440913 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0.oi i I I I I I I I*II I I I I I I II* .. ............ . .
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MACH NUMBER
PARAMETRIC VALUES

eETA 0.000 P! I
WNGIN 0.000

DATA MIST. CODE CCCGCF

'32-S FS SIC C H-33 ORBI TER

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OVCBF (044091 12 MAY 72
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S-iC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN
.0 I I I I ! I I I I i I I I i I ! ! I! 

/

i,

I

I I I -k-i ...1 .1.+-T~f~f i~ I I I - ±- t-.-t- -- 1--1--1-
o.5 1.0 1.5 2.0 2.5

MACH NUMBER

i { 9 [ 4 -I4 T Tt1- --T -- -t-1-1
3.0 3.5 4.0

= 0.0
i... i!

t' -2_--4 2V. .J' ,.

.-_L _._=_
4.5 5.0

BETA

PARAMETRIC VALUES
0.000

OATA HIST. COOE CCCGCF

M5C2-MSFC-- 33 ORBI B'TER PLUS CRADLE

REFERENCE INFORMATION

5REF 1.3960 SQ.IN.
LREF 1.3350 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.o

0.5
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1.0 1.5 2.0 2.5

MACH NUMBER
PARAMETRIC VALUES

0.000

DATA HIST. C'OE CCCGCF
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REFERENCE INFORMATION

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 [ ti.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUD
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-i ! I I ~ i ' i f ! I ! ! f I 1 1
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I i I 1 11 II 1-I l l~~~~~~~~~~~~~~~~~~

0.5

BETA

I
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DATA HIST. CODE CCCGCF

.

1 ! I i ! 1T !
INAL STABILITY ALPHA OR CN = 0.0
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"'I .... T 
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_ ____,----t- t

4.5

*-i-__1-1

5.0

REFERENCE INFRMHATLON

SREF 1.3960 Sd.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
MRP 0.000oo IN.
ZHRP - 0.4250 IN.
SCALE 0.0034

M532-MSFC-'t-33 ORBITER PLUS CRADLE
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ITER LONGITUDINAL STABILITY ALPHA OR CN =

l.o 1.5 2.0 2.5 3.0 3.5 4.0 4.5 .0

MACH NUMBER
PARAMETRIC VALUES

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

M532-MSFC H-33 ORBITER PLUS CRADLE
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DATA HIST. CODE CCCGCF
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TANK ORBITER LONGITUDINAL STABILITY

MACH NUMBER

BE TA

PARAMETRIC VALUES

0.000

DATA MIST. CODE CccCCF

M502-MSFC-H--33 ORB! TER PLUS CRADLE OWVTC

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZIRP - 0.4250 IN.
SCALE 0.0034

(044111) 12 MAY 72 PAGE 313
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S-1C/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL S1,:, .. .: . ........ 

I

I

N

'ABILITY ALPHA OR CN = 000

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER

BETA
PARAMETRIC VALUES

0.000

DATA MIST. CCODE CCCGCF

M5C2-ISFC-H-33 ORBITER PLUS CRADLE

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
8REF 1.3330 IN.
XMRP - 5.5070 IN.
vMRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034

OWVTC (0D44111) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABIL ITY ALPHA OR CN = 0.0
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a 0.5

BETA

1.0 1.5 2.0 2.5

MACH NUMBER
PARAMETRIC VALUES

0.000

OATA HIST. CCOE CCCGCF

M502-MSFC-H-33 ORFBITER PLUS CRAOLE

3.0 3.5 4.0 4.5 .0

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
DREF 1.3330 IN.
XMRP - 5.50?0 IN.
YHRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034

OWVTC (044111) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN =

L 

I

F-

-

I-

III
1.o 1.5 2.0 2.5 3.0

MACH NUMBER
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCGCF
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REFERENCE INFORMATIOtN

SREF 1.3960 S0.IN.
LREF 1.3330 IN.
BREF 1,.330 IN.
XMRP - 5.5070 IN.
YMRP 0.00U0 IN.
ZMRP - 0.4Z50 IN.
SCALE 0.0034

M502-MSFC- H-.33 ORBITER PLUS CRADLE
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0

0.5 1.0 1.5 2.0

-1

2.5 3.0

MACH NUMBER
3.5 4.0

PARAMETRIC VALUES
. BETA 0.000

DATA I'ST. C-ODE CCCGCF

M502-MS7 C-H-33 ORBITER PLUS CRADLE

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY ALPHA OR CN = 0.0. a I' I ! i I I I I I I I I . . . . I I I I I I I
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~~~~~~~~~~~~~~~~-i

j Iw1- --
2.5

MACH NUMBER
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4 
--i .... .LII

REFERENCE INFORMATIONPARAMETRIC VALUES

0.000 SREF
LREF
BREF
XMRP -
YMRP
ZMRP -
SCALE

1.3960
. 3330

I .3330
5. 5070

0.4250
0.0034

SQ. t4.
IN.
IN.
IN.
IN.
IN.

C0441 1 1 12 MAY 72

0.o

0.4

Z.

LJ

y-

1

*i

Z:

-J

z

U

Ll.

-s

z

xT
ui

0.2

0.0

-0.8-Q.2

-0.4

-0.6

-0.8

-1.0 

- o.2

-S .G

- Z .,

BETA

4i�

DaTa MIST. CODE CCCCCF

M5C2-MSrC- i-33 ORBI TE PLUS CRAl E

3.5 4.0 4.5 : .O

I?- . .... I I II"

"

. I

- I . _I-X__ 

-1

4 -'I

/,'ll

I

i -T

I

i 

2 �.

t

--A..

--

P.

F-tt-

ta- -V ---

i

P'AGF 318OWVTC



S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABIL:

I -i J it

l !--ffI 

I ~~~~~~~" 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~"'/

/'1 - - A l- -.t.............. d
X W t ff -XXd XL I X|-/

It- ?.. 1 -EIt 11 - - -- E
1.0 1.5 2.0 2.5

MACH NUMBER
3.0 3.5 4.0 4 .5 

PARAMETRIC VALUES

ALPHA 0.000 PHI

W4CNGINC 0.000

OATA HIST. CCODE *ACCCCCF

M5C2-MFC-SIC H-33 ORBITER

90.000
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YmRP o.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CD44045) 12 MAY 72 PAGF 319
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABI
o0S I ! I I I I I I , I I I I

1.0

PARAMETRIC VALUES

ALPHA 0.000 PHt

WNCINC 0.000

1.5 2.0

90.000

DATA HIST. CODE *ACCCCCF

"'332-MSFr C- S! - H-33 ORFBI TFR

TY BETA = 0.0

i --1- -1-[
2.5 3.0 3.5 4.0 4.5 9.0

MACH NUMBER
REFERENCE INFCRNHATION

SREF 1.3960 S.tIN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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0.3 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI

WNC-INC 0.000

DATA H3MIST. CCO"E tACCCGCF

M 2- MSFC -SC: H-33 ORBITER

'90.000
REFErENCE INFORMATION

SREF 1.3360 5Q.IN.
LREf 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.U000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C (044045) 12 MAY 72 PAGE 321
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TANK ORBITER LATERAL STABILITY BETA =

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI
WN GI NC 0.000

DATA HIST. CCDOE *ACCCGCF

'5 2- Sr C- SC 11-33 ORBITFR

90.000

REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMHRP U.O0 IN.
ZHRP 0.OUOO IN.
SCALE 0.0034

OWVTCBF CD44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBI
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MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI
WNGIN 0.000

OATA MIST. COOE CCCGCF

M502-MSFC -SC H'-33 ORB I rER

90.000

OWVCBF I

REFERENCE INF'OR9MATION

SREF 1.3960 $S.TN.
LREF I I. .
BREF 1.3330 IN.
XHRP 5.3990 IN.
YmRP 0.0000 IN.
ZHRP 0.U000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0

EH
I.l4--i..

1.0 1.5 2.0 2.5 3.0

MACH NUMBER

- I~~f~~
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PARAMETRIC VALUES

ALPHA 0.000 PHI
W?#GIN 0.000

DATA HIST. CODE CCCGCF

M5022-MFC-S1C H-33 ORBI'IER

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
. r . ............ ...... ....... I....... I

N l

4

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

MACH NUMBER

I: I ! ' I I - I '

4.5 S.0

PARAMETRIC VALUES

ALPHA 0.000 PHI

WNGIN 0.000

CATA HIST. CCOE CCCGCF

'502-vS FC-S IC H-33 ORBITER

REFERENCE INFORMATION

90.000 SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

1.3960
1.3330
1.3330
5.3990
0.0000
O.0000
0.0034

SQ.IN.
IN.
IN.
IN.
IN.
IN.
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.1O

.0u

.00

-. 10

-. 20

STABILITY BETA = 0.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI

WNGIN 0.000

DATA HIST. CODE CCCGCF

S5C2-MSFC-- IC H-33 CBE3I1ER

90.000

REFERENCE INF, RMATI©N

SREF 1.3960 SG.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
¥MRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C(044105] 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0

,o~~~ ~~~ i-IIII1I Il:IiII: I-X ;iF:
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X W - -- - -- .1 :z
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.. . . ... . . -..... -.LI

0.s 1.0 1.5 2.0 2.5

MACH NUMBER

3.0 3.5

PARAMETRIC VALUES

ALPHA 0.000 PHI

WNGIN 0.000

DATA mIST. CO0OE CCCGCF

M5C2-.-SF C -SiC H-33 CRBITER

90.000
REFERENCE INFORMATICIO

SREF 1.3960 So. I N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.000o IN.
ZMnP O.00U IN.
SCALE 0.0034

OWVTBF (044055) 12 MAY 72
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S-IC/GRUMMAN H-33 OROP TANK ORBITER LATERAL STABILITY BETA = 0.0
Rk . : : , _ - i .. _ .- _ -
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ALPHA

WNG IN

PARAMETRIC VALUES

0.000 PHI
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90.000

REFERENCE INFORMATIr..N

SREF 1.3960 SC.IN.
LREF 1.3530 IN.
BREF 1.5330 IN.
XMRP 5.39)30 1 .
YMRP 0.0000 1).
ZMRP 0.0000 1 N.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
.1n I I I I I I I I I I I I I 1 I I I -1 I ] s 1 1 . . . I . . I I I I I I I I I. -t
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= - ---t-
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MACH NUMBER
3.5 4.0

II t t1 ~zi ..._-- __-~ i .

'-
4.5

I

5.0

PARAMETRIC VALUE3

ALPHA O.0OO PHI

WNGIN 0.000

90.000
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 iN.
ZHRP 0.0000 IN.
SCALE 0.0034

OATA N"lT. CODOE CCCGCF

50 - SF C SIC H-33 REB3ITER
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ORBITER LATERAL STABILITY

MACH NUMBER
PARAMETf IC VALUES

ALPHA 0.000 PHI

WNG I N 0.000

90.000

REFERENCE INFORMATION
SREF 1.5960 SQ. IN.
LREF 1.3330 IN.
BREF 1.3350 IN.
XHmP o.3990 IZN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST. CODE CCCGCF

CD44055) 12 MAY 72 PAGF 330
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TANK ORBITER LATERAL

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI

WNGIN 0.000

DATA HIST. CODE CCCGCF

M5072-SFC- SI C H--33 ORBITER

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.1N.
LREF 1.3330 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.0000 IN.
ZMRP O.OOO0 IN.
SCALE 0.0034

(0440653 12 MAY 72 PAGE 331
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
.ns Ir I ! - I' 1 I I -I I 1 I II I I -1 Ll- I IW r ! ! I I ! ! f 
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PARAMETRIC VALUES
ALPHA 0.000 PHI

WNGIN 0.000

DATA HIST. CODE CCCGCF

'r$2 !'S; C S C' H-I33 Orn3; rf-R

2 .5

MACH NUMBER

-.- .--.-. -- .-- -.:I0tl-X
3.0 3.5 4.0

REFERENCE INF'nrMATlON

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0

'. E

0.5 1.0 1.5

In

F-
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MACH NUMBER
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I I I II _,-I Z L L: - _H - -- -1 141 Z]
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4.0 4.5 *.0

PARAMETRIC VALUES

ALPHA 0.000 PHI
WNGIN 0.000

DATA MIST. C'OE CCCGCF

M502-MSFC-SIC H--33 ORBITER

90.000
REFERENCE INFORHATICN

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

(D044065) 12 MAY 72
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2.5

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI

WNG ICJ 0.000

DATA MIST. COOE CCCGCF

M' 32-MSFC S r H-33 ORBITER[

90.000

REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LREF 1.333U IN.
eREF 1.5330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054

(D4406'G 12 MAY 72 PAGE 334
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABI
4,0 r

LITY BETA = 0.0

4~ll - .- -- lilil - l- - -.- -.- - - - - - - - - -7 - _ _ _ -- t -t-t--4-----
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0.5 1.0 1.5 2.0 3.0 3.5 4.0 4.5 5.0

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI

WtNGIN 0.000

DATA HIST. COOE CCCGCF

M502.-MSFC-SIC H-33 ORFBITER

90.000
REFERENCE INtrCRMATtON

SREF 1.3960 Sa.IN.
LREF 1.3330 IN.
8REF 1.3530 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
.'0 F I o- 5 . I I i . .8I | I t I I I I I I I '! v ! I .t.

1.0 1.5 2.0 2.5 3.0

MACH NUMBER
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PARAMETRIC VALUES

ALPHA 0.000 PHI

WG I NH 0.000

DATA nIST. CODE CCCGCF

M502-MSr C-Si C 1H-33 ORBITER

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
eREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(D44085) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBI
.10 ! ! I I I I I

I ! t I L I

- t T I I I I

TER LATERAL STABILITY BETA - 0.0

/

0.5 1.0 1,5 2.0 2.5 3.0 3.S

MACH NUMBER
PARAMETRIC VALUES

ALPHA 0.000 PHI

WNGIN 0.000

OATA 'I1ST. COOE CCCGCC

M'S2-MSFC-SIC H-33 ORBITER

90.000
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CD(044085) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP T
.ta I ! r I r 1 1 1 1 1 

PARAMETRIC VALUES

ALPHA 0.000 PHI

WNGCIN 0.000

DATA HIST. CCJOE CCCGCF

M502-MSFC-SI C H-33 ORBITER

90.000

REFERENCE INFCRfMATION

SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
X4RP 5.3990 IN.
YHRP 0.0000 IN.
ZhRP 0.0000 IN.
SCALE 0.0034

(044085) 12 MAY 72 PAGE 338
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
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4.0 4.5 5.0

PARAMETRIC VALUES

ALPHA 0.000 PHI
WNCIN 0.000

DATA HIST. CODE CCCGCF

M502-MSFC-SIC H-33 ORBITER

90.000

REFERENCE INFORMATION

SREF 1.3960 9Q.IN.
LREF 1.3330 IN.
BREF . 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.00oa IN.
SCALE 0.0034

OVCBF (044095) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
oO. . . . . . ' ' I.. I . . .! II ! ! 
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PARAMETRIC VALUES
ALPHA 0.000 PHI
WNCGIN 0.000

DATA MIST. COOE CCCGCF

M02- MS - -S C H-33 ORBITER

90.000

REFERENCE INF-.RMATION

SREF 1.3960 SQ . I.
LREF 1. 330 IN.
eREF 1.333 3 I .
XMRP 5.3990 IN 
YMRP 0.0000 INt.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER LATERAL STABIL3
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z

L A:.- ,,
0.5 1.0 1.5 2.0 2.5

MACH NUMBER
PARAMETRIC VALUES

0.000 PHI
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90.000

DATA HIST. CODE CCCGCF
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TY BETA = 0.0
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REFERENCE INFCRMATINl'_

SREF 1.3960 S4.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 3.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITFR LATFRAI STARII TY RFTA = nn_
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PARAMETRIC VALUES

ALPHA 0.000 PHI

WNCIN 0.000

90.000

REFERENCE INFCORMATItON

SREF 1.3960 aQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP O.O00 ItN.
SCALE 0.0034

DATA HIST. CODE CCCGCF
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GRUMMAN H-33 DROP TANK ORBITER LATERAL STABILITY BETA = 0.0
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ALPHA 0.000
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER INCIDENCE ANGLE
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER INCIDENCE ANGLE
I.0 I - T1r-- ! ! I, - I E L I t t v * t ! t I ! I I

:i -:
.0

k )

-fH-F

l:

0.5 1.0 1.5 2.0 2.5 3.0

- 4- I74 -1:1:
r- 't -I

It.: T-- + e--0-
E-t- t- L -

L_.L_.I

I-4~i_ fl44i A.=__2 :_k .

3.5

-i i --

4.0 4.5 5.0

WNt INC

2.000
1.240
0.000

PAnAMETRIC VALUE3
0.000 PHI

DATA HIST. C.,OE CCCGCF

M50? V:-C-S!C H-33 CRIE3 rF

MACH NUMBER
DATA SOURCE

0.000 DATASET DATASET

D44031 - 2.000 044011
044041 0.000

SRE
1.240 LRE

~RE
XHMI

ZMr
SCA

C (440C31 12 MAY 7;

REFERELCE INFORMATION

EF 1.3960 5S .It .
EF 1.3330 IN.
EF 1.3530 IN.
RP 5.3990 IN.
RP .0000 IN.
RP 0.0000 IN.
ALE 0.0034

> I'A CT 3481

L.

O
U

0
II

'L
-J

z

z
wJ

Lit

LL
U-

LL
W

LE

u

C3

I-J

CD
2'

I-
k-

-J

C

U.

0.0

o .e

0.4

0.3

0.2

0.1

0.0

-0. 

-0. 

SYMHOL

A

I · I I I I . i | I I I I / _· L I I I . . I . i I

- * -

- f -

T Z

Z

Ih

:i

e--t - -s

:--- ! A

i
I
I

\V
I

I

ff -t

7�1' T ,7t= 

L- . . . . . . . . . . . . . . . . .. . . . .

FIF
L-l-

OWVTCBF
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFEC'
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFEC
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER INCIDENCE
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-IC-)u
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z

u
LL
LL

I-z

Xr

-0.4

-0.6

DATA HIST. COOD CCCI*A*C

4 6 8 t0 t2

REFERENCE INFORMATION

SREF 1.3960 SO.INi.
LREF 1..3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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I I . I I I . I I I

- - I - I I I I I I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
. I I I I I T I I I 1 1 I I 1 I T U v I U I I 
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- 2 0 0 0

ALPHA.

0 2

DEGREES

I--C--T__-+h t _ | | § | --
e f Xt-H-~___

tL.. -.iW.t
104 G

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 3.3990 IN.
YMRP 0.0000 IN.
ZNMRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) (K44041) 12 MAY 72
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I
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;L MACH

4.9GO
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,:. 000

-10

eETA

- , -4

ANGLE OF ATTACK,
PARAMETRIC VALUES

0.000 PHI 0.000

LETJTIZI1.I [. I 11

DATA MIST. CODE CCCI*A*C

C_ __ _ I _ I __I_ I I_
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S f; F

I Z ~ I \
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Wi X -l -o-ttl:-i--0 i!-

I I I I
_ i _: I. .

I IIInI
._1 _1

liii I

1111T1

-10 - G - G - 4 - 2

ANGLE OF

eETA

PARAMETRIC VALUES

0.000 PHI

I-
--

111 1 1
0 a 0 0 2 4 6 t10 12

ATTACK, ALPHA. DEGREES
REFERENCE INFORMATION

0.000 SREF
LREF
BREF
XMRP
YMRP
ZHRP
SCALE

DATA MIST. CODE CCCI*A*C

1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

5Q.IN.
IN.
IN.
IN.
IN.
IN.

MS502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBF1) CK44041) 12 MAY 72
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U
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Ld.

LL
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-. 06
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1.000
1 .200
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S-C/GRUMMAN H-33 DROP TANK ORBITER EFFFCT OF RrrSTFR FIN ORIENTATIRI

I i I
IIT Li It-t

0 0 0 0 2
_i

Iti
I il

4 G 8 10 12

ANGLE OF ATTACK. ALPHA, OEGREES
PARAMETRIC VALUES

0.000 PHI 0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034DATA MIST. COOE CCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBF1) (K44041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
I I I I I I I III I I. . I

.0t

oQ?

.aUs

.0e

.01

oo00

-. Qt

-. 02

* 03

-.04

-. 05

-. 06

-. 07

-.0"
-12 -10

MACH

0.600 eETA

0.900

1.000

1.200

- a -S -4 -2 O I 0

ANGLE OF ATTACK, ALPHA. O
PARAMETRIC VALUES

0.000 PHI 0.000

DATA HMIST. CODE CCCI*A*C

n_--
a 2 4 6 t10 12

EGREES
REFERENCE INFORMATION

SREF 1.3960 sQ.IN.
LREF 1.3330 IN.
BREF 1.3330 114.
XMRP 5.3990 it).
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

MtO2-.MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCBF1) CK44041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
, -r- ........ I I Ir r I I a r It I I ttr I....

-0o - 6 - 6 - 4 - 2 0 0

1I

b. _IT

=- --

HK
0 0 2 4 6 8 tO 2a

ANGLE OF ATTACK. ALPHA. DEGREES

0.000 SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCAL

DATA HMIST. CODE CCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) CK44041) 12 MAY 72

REFERENCE INFORMATION

F 1.3960 SQ.IN.
F 1.3330 IN.
F 1.5330 IN.

5.3990 IN.
0.0000 IN.

*P 0.0000 IN.
LE 0.0034
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0
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X
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u
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PARAMETRIC VALUES

0.000 PHI

.-. - :- "C

- --- a ; -- I -
-- --- i --



-1C/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
"I
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\1 .J i/ _L
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/] , \ )z ~-i. Z !J ..... :-~ .............. i ...... -; ...... -j--i/ [~ - /j ~ m .........................................

_1 I r f-
-6 -4 - 0 0 0 4 6 tO 12

SIDE SLIP ANGLE, BETA, DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000
REFERENCE INFORMATION

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCBF1) CK44045) 12 MAY 72

S-
.14
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.08
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0EJ
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ALPHA

DATA MIST. CODE *ACCCI*A9C
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIFNTATIFN

MITI 

-10 -8 -

ALPHA

3 - 4

I I l 
I :E I
I I 

- 2 0 0 0

BETA. DEGREES

DATA MIST. CODE *ACCCI*A*C

1
V-1
K

2 4 6 a o0 22

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVTCBFI) CK44045) 12 MAY 72
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SIDE SLIP ANGLE.
PARAMETRIC VALUES
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-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~fT--_T1 _l:

Z~~~I-ZZ - - - - -_-

~~~~~~I I...... 

~~~~~~4- A I- II -' ,~ . ..........

1 sl g

: 

PAGE 392

.o4



S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
.9 _ I I I1 II r A I I_ I I r_ _ rr-r 1. I_ _ . * * I _1 1 7 T 7I
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PARAHETRIC VAL
0.000 PHI

-I -- _ 
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L L i L
o 2

SIDE SLIP ANGLE. BETA. DEGREES
LUES

90.000

.-- t ...Il........
4 6 a tO 12

REFERENCE INFORMATION
SREF
LREF
BREF
XMRP
YHRP
ZMRP
SCALE

I .3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

SQ. IN.
IN.
IN.
IN.
IN.
IN.

M502-MSFC-S1C INCREMENTAL OATACOWVTCBF-OWVTCBFI) CK44045) 12 MAY 72
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DATA HIST. CODE *ACCCI*A*C

t

'tt

h--2-:t{

m-

AEz
2 4 G g tO 12

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATACtWVTCBF-OWVTCBF1) CK44045) 12 MAY 72

.s

.2

.ILEff

z

u

z
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SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000
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PARAMETRIC VALUES

0.000 PHI

SIDE-2 SLIP ANGLE 0 DEGREES

SIDE SLIP ANGLE. BETA, DEGREES

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3350 IN.
BREF 1.3330 IN.
XMRP 3.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0054

DATA MIST. CODE *ACCCI*AOC

M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCBF1) [K44045) 12 MAY 72

B.0
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.01

.00

-. 02

-J
m

0o

z
LLJ

u

LL
LL

0
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z
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MACH
0.600
0.900
t .000

1.200

ALPHA
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
.I I I I I I u ,, .. , .' .
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-. i04

- G - G -4 - 2 a 0 n 2 4

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

DATA MIST. COCE *ACCCI*A*C

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 9.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATACOWVWVTCBF-OWVTCBF1) CK44045) 12 MAY 72

I If iW F t
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S-lI
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.01
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-. 03

-.04
-12 -o10 

,L HACH

0.600 ALPHA

o .900

1.000

I 1.200

PARAMETRIC VALUES

0.000 PHI

ORBITER EFFECT OF BOOSTER FIN ORIENTATION

SIDE SLIP ANGLE. BETA, DEGREES

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1. 330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.

DATA HIST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) CK44045) 12 MAY 72 PAGE 397
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
e A a r I I I F I I I . . .. .I . , . . . . . . . . . . . . . . . .
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i 1 IIr
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F
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2 4 6 6 t0 l2

SIDE SLIP ANGLE, BETA. DEGREES

90.000

REFERENCE INFORNATION

SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.5990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

DATA HIST. CODE OACCC14A*C

M502-MSFC-S1C INCREMENTAL DATAlOWVTCBF-OWVTCBFI) CK44045) 12 MAY 72
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PARAMETRIC VALUES
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TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION

SIDE SLIP ANGLE. BETA. DEGREES
HACH

0.600 ALPHA

0.900

I.000
1.200

PARAHETRIC VALUES

0.000 PHI 90.000
REFERENCE INFORMATION

SREF 1.5960 SQ.IN.
LREF 1.3330 IN.
BREF t.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

DATA HIST. COOE *ACCCI*A*C

MGS02-MSFC--S1C INCREMENTAL DATA(OWVTCBF-OWVTCBF1) (K44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
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SIDE SLIP ANGLE.
SYHCOL HACH PARAMETRIC VALUES

.9G60
3 .900

0 4 .960

ALPHA 0.000 PHI 90.000

BETA DEGREES

BETA, DEGREES

1i

EL
2 4 6 a

_4. I_ 1L

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YHRP
ZHRP
SCALE

DATA NIST. CODE *ACCCIOA*C

1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) (K44045) 12 MAY 72
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S-LC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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ANGLE OF ATTACK, ALPHA, DEGREES
PARAMETRIC VALUES

0.000 PHI 0.000

DATA HIST. COOE CCCI*A*C

-502-MSFC-S 1C INCREMENTAL DATACOWVTCBF-OWVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CL44041) 12 MAY 72
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S=IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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ANGLE OF ATTACK. ALPHA, DEGREES

0.000

DATA MIST. CODE CCCI*A:C

M502-MSFC-S1C INCREMENTAL OATACOWVTCBF-CWVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.[N.
LREF 1.3330 IN.
BfiREF .3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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'S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
t.0

o.5

0.4

0.2
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-0.4
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- 8

BETA

- 6 -4 - 2 0 0

ANGLE OF ATTACK.
PARAHETRIC VALUES

0.000 PHI 0.000

DATA MIST. CODE CCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

4 6 8

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP O.OOO0 IN.
SCALE 0.0034
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S-.IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT fiF ORRITFR FDRtP TANKS
.o0

.- _lT
- 4

ANGLE OF ATTACK. ALPHA.

lT I IT I I
0 2

DEGREES

0.000

8 t0 12

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

(L44041) 12 MAY 72
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PARAHETRIC VALUES

0.000 PHI
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M502-MSFC-SIC INCREMENTAL DATAC(OWVTCBF-OWVCBF)
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
.34

.Z4

oa'
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o1.2

.10
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.04

.02
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-to - a - 4 - 2 0 0 0 2

ANGLE OF ATTACK, ALPHA, DEGREES

eETA

PARAMETRIC VALUES
0.000 PHI 0.000

DATA HIST. CODE CCCI*A*C

M502-MSFC-S1C INCREMENTAL DATA(OWVTCBF-OWVCBF)

6 a 10 12

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 3.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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.24
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4. 60

PARAMETRIC VALUES

0.000 PHI

3 - a 0 0 0 0 2

ANGLE OF ATTACK. ALPHA. DEGREES

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

OATA MIST. CODE CCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES

0.000 PHI 0.000

DATA HIST. CODE CCCI*AeC

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

r
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T

10

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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ORBITER EFFECT OF ORBITER DROP TANKS

ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES

0.000 PHI 0.000

OATA MIST. COOE CCCI'A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

CL44041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK nRRITTFR FFFFTT F IRRITFR nRllP TANKS
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SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

DATA HIST. CODE *ACCCIA6MC

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.33530 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CL44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

DATA HIST. CODE oACCC*IA*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

REFERENCE INFORMATION

SREF 1.5960 SO.IN.
LREF 1.S330 IN.
BREF 1.5330 IN.
IHRP 9.s990 IN.
YMRP 0.0000 IN.
ZMRP 0o.oooo0000 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

DATA MIST. CODE *ACCCIA*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)] L44045) 12 MAY

6 e 10 1t

REFERENCE INFORMATION

SREF 1.3960 S.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF ORBITER DROP TANKS

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

DATA MIST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF I.3330 IN.
BREF 1.3330 IN.
XMRP 9.3990 IN.
YIRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CL44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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PARAMETRIC VALUES
0.000 PHI
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: _

1 o

DATA HIST. CODE *ACCCIA*9C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)

O 2 4 6

_i l

8 tO 12

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.U000 IN.
SCALE 0.0034

CL44045) 12 MAY 72
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.OF ORBITER

-10 - 8 - 3 - 4

PARAMETRIC VALUES

0.000 PHI

- 2 0 0 0 0

SIDE SLIP ANGLE. BETA, DEGREES

90.000

DATA HI9T. CODE *ACCCI4AC

M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVCBF)

2 l2

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

CL44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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SIDE SLIP ANGLE.
PARAMETRIC VALUES

0.000 PHI 90.000

0 0 2 4 6 8 t0 12

BETA. DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
GREF t.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
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S-IC/GRUMMAN H-33 ODR
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SIDE SLIP ANGLE. BETA, DEGREES
SYMeOL MACH

1.G60 ALPHA

S.9500
O 4.960

PARAMETRIC VALUES

0.000 PHI 90.000

DAYa HIST. CODE 4ACCCIA4C

M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF *.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YNRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CL44045) 12 MAY 72
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S-IC/GRUMMAN H-3 nDfRp TANK ARRTTFD FFtFrT MF MDRTTFD nFnP TANKq
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SIDE SLIP ANGLE. BETA,

ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

OATA MIST. CODE 4ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVCBF)

III
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DEGREES

-I4'l h
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H
to i2

REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(L44045) 12 MAY 72
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S-IC/GRUMMAN H-33 fDRP TANK flRITFR FFFFFTT F RRlITFR nRfP TANKS

TTIII Ii 
- 8
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

DATA HIST. CODE 4ACCCI1A9C

M502-MSFC-SIC INCREMENTAL DAIACOWVTCBF-OWVCBF)

K
4 o a 10 la

REFERENCE INFORMHATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
9MRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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- 2 0 0 0a 0

ANGLE OF ATTACK, ALPHA, DEGREES
PARAMETRIC VALUES
0.000 PHI 0.000

REFERENCE INFORMATION
SREF 1.3960 SQ.I11.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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DATA MIST. CODE CCCI*A*C

M502--MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB) PAGE 419



S-IC/GRUMMAN H-33 DROP TANK ORB
s .I

ITER EFFECT OF BRWSTER FINS

_1..... I I I I I... I-- I I I II I 4- H4-

o.o

-0 .2

-0.o

-o.o0

rl11LEIjIl

-a -10
* -2 -10

MACH

0.900

I .000

2.10O

a .200

1.000

- 8

BETA

- G -4 -2

ANGLE
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OF ATTACK, ALPHA, DEGREES

.000

DATA HIST. COOE CCCI*A4C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB)

REFERENCE INFORMATION

SREF 1.3990 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 NM.
ZMRP 0.0OO0 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORB
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ITER EFFECT OF BOOSTER FINS
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PARAMETRIC VALUES

0.000 PHI 0.000

DATA HIST. COOE CCC14A*C

M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCB)

ALPHA. DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.t330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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S-iC/GRUHMAN H-33 DROP TANK ORB:
.1? 

(TER EFFECT OF BOOSTER FINS

.o0

.00

.07

.0O

.09

.04

.o2 -
-12 a -4 0 a

ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES

0.000 PHI 0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
8REF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCB) CM44041) 12 MAY 72

eETA
MACH

0.900
9 .000

. 00
3.200
..900

DATA MIST. COOE CCCI*A*C

2- 4 g 0 l0 a2

.12

O O O
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FINS
·' L! I ¶I I- I I ! I I ' I I Ir l I I I I I I I I -I I I I I I L I _ I ! I I I I

CIt 1ti I I I I I I 11I I I I T I 4 T T l .l 
.as

.o0

-. 15

- .20

_........ -1- --'-'- t ~-t t -1
~~~~~~~~~~~~~~~~~~~~~]- -....I ]_ Z-ZS_

_. Z -10 -e

L MACH
0.900 ALPHA
1.000

1 .100

1.200
1.960

- 6 -4 - 2 O 0

SIDE SLIP ANGLE.
PARAMETRIC VALUES

0.000 PHI 90.000

DATA HIST. COOE 4ACCCI4A4C

M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCB)

0 0 O

BETA. DEGREES
2 6 t0 12

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CM44045) 12 MAY 72 PAGE 423
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S-IC/GRUMMAN H-33-DROP TANK ORBITER EFFECT OF BOOSTER FINS
~ - $ . I I I . I I . I I I b i l l It I y lj yi * v I I

-a.1 

)L MACH
0.900 ALPHA
1.000

.100

1 .200

1 .So0

- G -4

PARAMETRIC VALUES

0.000 PHI

- 2 0 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES

90.000

2 4 6 aB 10 1

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

DATA MIST. CODE *ACCCI9A4C

M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVTCB) C(M44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FINS
.00 i '

II+ I I IIi I I I-1 I IH II II.04

U
ouL .0o

L.

I T-r I 

C .o / 

z

t / \t it~t e Sdil~l~rill/lilill e -eLL
II 

.00

* -. 02 _ __ _ _ _ _ __ \ _ / / -. 0\

Xz )r
LJ -.03

-. 04

12 -10 - - -4 - 2 0 0 0 0 2 4 6 a 10 12

SIDE SLIP ANGLE. BETA. DEGREES
SYHMOL MACH PARAMETRIC VALUES REFERENCE INFORMATION

0.900 ALPHA 0.000 PHI 90.000 SREF 1.3960 SQ.IN.

1.000 LREF 1.3330 IN.

1.100 XMRP I 3990 IN.

1.200 YMRP 0.0000 IN.
1.960 ZMRP 0.0000 IN.

DATA MIST. COOE *ACCCI*A*C SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB) (M44045) 12 MAY 72 PAGE 425
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FINS
.tQ

-.00
-92 -20 - 8 - 0

MACH
0.900
S .000

.s100

S .200

S .900

r.zoo

ALPHA

-II-L 
- 4 - 2 a 0 0 0 0

SIDE SLIP ANGLE,. BETA, DEGREES

90.000

DATA IST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB)

17-
2 4 6 8 1O 12

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZRfiP 0.0000 IN.
SCALE 0.0034

CM44045) 12 MAY 72
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LL

.04

.na

.00

-.02

PARAMETRIC VALUES

0.000 PHI
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S-IC/GRUMMAN H-33 DROP TANK ORBIl
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TER EFFECT OF BOOSTER FINS
11

I:I
.1o

.09

.oe

.or

.06

.os

.04

.os

-I

_

.01

i-I
-10 a B - 4 - O O 0 0 O Z 4

SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES

0.900 ALPHA 0.000 PHI
1.000
1.100

1.200
i.960

, DATA HIST. COOE *ACCCI[A*C

90.000

I 8 t0 12

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

1.3960
1.3330
1.3330
5.3990
0.0000
O.OOUO
0.0034

SQ.IN.
IN.
IN.
IN.
IN.
IN.

M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB)
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w
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u
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w
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i12
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF fRBITFR WTNG
a.I

- .0

-1 .
I I I I IFH .I _.II l r IA.II E EE F I 1IT

-2.0 r e

SYMCOL MACH

0.900
g .000

O 1.200
El S .200

-SO - G - G - 4

EETA

WN(GIN

PARAMETRIC VAL

0.000 PHI

0.000

I IllL

I - 2 0 0 0 0 2

ANGLE OF ATTACK. ALPHA. DEGREES
UES

0.000

DATA MIST. CODE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF) (J44051) 12 MA

4 6 C to0 0

REFERENCE INFORMATION

SREF 1.3960 sQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

Y 72 PAGE 428
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S-IC/GRUMMAN H-33 DROP TANK ORRITFR EFFFFCT F ORRITFR WING

-2.o

WI _ II I I I I I I I., I W W a I L. I W a I 

. 1tt11100tt S e 0 k k t X X X X X~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~01

-i2 -10 a 4 -2 a 0 6 a I t2

ANGLE OF ATTACK.

eETA

WNG IN

PARAMETRIC VALUES

0.000 PHI

0.000
0.000

DATA HIST. CODE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

ALPHA. OEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.33530 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CJ44051) 12 MAY 72

3.6

3.0

Z
U
0

Cz
LL

U

LL

Ld

LL

LL

IL
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0
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z
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z

1.s

1.o

0o.

o.o

-0.9

-t .

-1.5

MACH

1.960
3.500

4.960
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ANGLE OF ATTACK. ALPHA, DEGREES

BETA
WNGJIN

PARAMETRIC VALUES

0.000 PHI

0.000
0.000

DATA MIST. CODE CCCI*C

M502-MSFC-S-S C INCREMENTAL DATA(OWVCBF- OVCBF)

REFERENCE INFORMATION

SREF 1.3960 sQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP O.UOOO IN.
SCALE 0.0034

C(J44051) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF
4. r 1 r- 1 1 l 1 1 1 I I I I I__

-J
u

LL

0
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z

z

I-

Z

-

LZ

U
c

z

HACH

1.960

S.500

4.960

BETA

WNGIN

ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES

0.000 PHI 0.000

0.000

DATA HIST. COOE CCCI*C

M502-MSFC-SIC INCREMENTAL OATACOWVCBF- OVCBF)

REFERENCE INFORHATION

SREF 1.3960 S- s.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

12 MAY 72 PAGE 431CJ44051 )



.16

.a4

.0G

.04

lir/rmllMMAN M-_l nDID TANIK 'RDITrD CCCCrPT APC IDPPBTTPD PMlrI

.00

.02

eETA

WNGIN

PARAMETRIC VAL

0.000 PHI

0.000

- 2 a 0 0 a

ANGLE OF ATTACK. ALPHA. DEGREE
.UES

0.000

DATA MIST. COOE CCCI*C

M502-MSFC-SIC INCREMENTAL DATA(OWVCBF- OVCBF)

2 4 a g t0 a2

S
REFERENCE INFORMATION

SREF 1.39GO SQ.NH.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP S.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(J44051) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER W1
.I.

.to

.1A

.t1

.14

.t1

.10

.08

.06
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iT I I 

.02
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-. u0

-. 04
-1t

III I

2

MACH

1.960

3.500

4°960

-t0 _ a

BETA

W4G IN

- G -4 - 2 o 0

ANGLE OF ATTACK.
PARAMETRIC VALUES

0.000 PHI 0.000

0.000

DATA HIST. COOE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

O 0 2

ALPHA, DEGREES

-I.
4 6 8 10 t2

REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0o00 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CJ44051) 12 MAY 72
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sof WIWIIr I II-J U g\U lIlI'I UID j LR LII LL I Ur UdI\W1 ILI W II u

a2 -10 -S -g -4 -2 0 .0 0 0 2 4 & 0 0o a20
ANGLE OF ATTACK. ALPHA, DEGREES

PARAMETRIC VALUES

0.000 PHI 0.000

0.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.S330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(J44051) 12 MAY 72
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.12

.06

.o4

.02

.00
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MACH

0.900

1.000

1.100

1.200

BETA

wNG IN

DATA MIST. COOE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACCOWVCBF- OVCBF) PAGE 434
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S-lC/GRPIIMMAN _ ? nflPP TAWK IrDDTITP :rt'rT AFE QDDITCD W1NRC
av, q,'lul~lul~lfl II--,k,/ LuI%.,; I1ANr1%o trrt..J ILr~ u[.It I .~1UFU~J I...1 NIIu

J ~ ~~~~~~~~~~~~~~~~~~. III

/~4

4 ~ ~~(,t .... .....

- - 6 -

l! IT _
II

4 - 2 0 0 0 0 2

ANGLE OF ATTACK, ALPHA, DEGREES

6 10 12

SY'lCOL MACH

1.960 BETA

3.500 WiIGIN

O 4.960

PARAMETRIC VALUES

0.000 PHI

0.000

0.000

DATA NIST. CODE CCCI4C

'502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

REFERENCE INFORMATION

SREF 1.3960 5Q.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

C(J44051) 12 MAY 72
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SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES

0.000 PHI

0.000

90.000
REFERENCE INFORMATION

SREF 1.5960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 39.990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CJ44055) 12 MAY 72
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L MACH
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2.200
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ALPHA

WNG I IN

04AA MIST. CODE CCCI*C
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER WING
.1 i It _ : i I I I I I I I I I I I a _ u I IIa

.14

.12

.10

_ Lt I r

-10 - -

ALPHA
WNG I N

PARAMETRIC VALUES
0.000 PHI

0.000

I

-2 0 0

SIDE SLIP ANGLE.

90.000

DATA HIST. CODE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

_ITr i

BETA, DEGREES

BETA. DEGREES
REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(J44055) 12 MAY 72
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S-iC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VING- ?
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ALPHA

WNG IN

SIDE SLIP ANGLEO BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.0 o00
. 000

DATA HIST. COOE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
OREF 1.3330 IN.
IMRP $ .3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

CJ44055) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER WING

mLI I\ xLLI ,IrIEIIK htfM hhftfPL
- G - 4

PARAMETRIC VAL
0.000 PHI

0.000

.--

T UT IT
- 2 0 0 0

SIDE SLIP ANGLE, BETA. DEGREES
LUES

90.000

DATA HIST. COOE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

I\ I IN

I xI- I I
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-i-- 1 I I-

2 4 6 8
,,1

10 12

REFERENCE INFORMATION

SREF 1.3960 Sd.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CJ44055) 12 MAY 72
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IAN H-33 DROP TANK HITER UING

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI

0.000

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
IMRP 9.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(J44055) 12 MAY 72
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WNGI N
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M502-MSFC-S1C INCREMENTAL DATACOWVCBF- OVCBF)
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S-1C/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER WING
°0 LI- -- i I I I Ir I I I _ I I I . ,.. l rWn |1 -

.0O
21
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L: i ri

- 8

ALPHA

WNG IN

-6 -4 -2 0 0 0 0 2

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI

0.000

90.000

DATA HIST; CODE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

4 6 a tO 12

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZNRP
SCALE

1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0,0034

(J44055) 12 MAY 72
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SQ. N.
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- G - G

BiTER /ING

G S0 I2

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI

0.000

90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.O034

CJ44055) 12 MAY 72

z

Ld

LL

bJ
LL

LL

W

LO
U

LL

-J

_1

I-

2
L-

Li

U

.00

.03

.04

.02

.0o

.00

.02

N4ACH

0.900

1.000

t .200

S .200

ALPHA
WNGIN

OATA MIST. CODE CCCI*C

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

-. S S
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EFFECT OF ORBITER WING

SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000
0.000

; DATA HIST. COODE CCCI*C

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF) CJ44055) 12 MAY 72

.ta

.t1

.10

.O0.08

.07

.oe 

.14

.02

.01

.00

-. 01t

U
Q

Z

U

L.'LL
LL

t1JU
U

LL

X

-J

J

Z

LLTU

Z

-. 02

-. 03

MACH

1.960

3.500

4.960

ALPHA

WNGtIN
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- 4 -2

1ITER WING

0 O 0 2 4 C

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI
0.000

90.000

OAYa MIST. CODE CCClIC

M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF t.3330 IN.
BREF 1.3330 IN.

NMRP 3.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

(J44055) 12 MAY 72

o84

.a0

z
LUJ

U
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LU

LL
0

LL.
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J
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z
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Ld

z

.07

.0G
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. ac00 =
-a2 -10

MACH
0.900

2 .000
.200

2 . 00

ALPHA

WNG IN
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SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

WNG IN

PARAMETRIC VALUES
0.000 PH!
0.000

90.000

DATA IST. COODE CCCI*C

M502-MSFC-ISC INCREMENTAL DATACOWVCBF- OVCBF)

REFERENCE INFORMATION
SREF 1.3960 S0.IN.
LREF 1.3330 IN.
BREF t.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

(J44055) 12 MAY 72

.15

1t4

.1,

.1t

LL

U
0

z

Li

LL
LA

LL

-i

m

0
LL

-J

UJ

LLJ

MACH
1 .960

3. 00
4.960
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n

z
Lu

LL
LL
WU
W

LLI
W

LL

LI

p-

z

Lu

a:

MACH
0.900 ALPHA

9 .000

.200

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

DATA HIST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

SRE
LRE
BRE
XNR
yNMR
ZNF
SCI

(N44045) 12 MAY 72

REFERENCE INFORMATION
EF t1.960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 59.990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
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TANK ORBITER

-10 - a - 6 - 4 - 2 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
MACH

1.960 ALPHA

3.500

4.960

PARAHETRIC VALUES

0.000 PHI 90.000

DATA HIST. CODE 4ACCCI*A4C

M502-MSFC-S1C INCREMENTAL OATACOWVTC-OWTC)

TAIL

2 4 6 a 10 12

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3350 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(N44045) 12 MAY 72
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S-iC/GRUNMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VERTICAL TAIL

4 - 2 o 0 0 0
- ,,;2HX

N

SYMBOL MACH

0.900
.000

0 .10oo
rl .aoo00

ALPHA

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.33S0 IN.
BREF 1.3330 IN.

NMRP 5.3990 IN.
YNRP 0.0000 IN.
ZHRP O.0000 IN.
SCALE 0.0034

(N44045) 12 MAY 72
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- .4,

- .4O

OATA HIST. COOE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

10 22

4 - ---

: -z:.-£, -z :.-]-'/:
= - =c :_T c' z %; c := z--'

= _3
:_1--_ 4
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S-1C/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VERTICAL TAIL
.40

.o1

ots

.0a

° .30.;5

Z
.10

,OS

U
Z -.t -O .00

C-,

Z -.0o

(D

-. 4s

-.2 _

-. 25 0-. 3L A

-. 40

- .45

SYMDC'L MACH

-so - a - 4 - Z 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

1.960 ALPHA
3.900

4.960

0.000 PHI 90.000

DATA HIST. COOE *ACCCI*A*C

M502-MSFC-SlC INCREMENTAL DATACOWVTC-OWTC)

2 4 6 8 10 12

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

(N44045) 12 MAY 72

1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034

PAGE

t-it_ 

SQ. IN.
IN.
IN.
IN.
IN.
IN.
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S-IC/GRUNMAN H-33 DROP TANK ORBITER EFFECT OF
.o? D:L !-1

ALPHA

PARAMETRIC VALUES

0.000 PHI

- 2 0 0 0 0

SIDE SLIP ANGLE. BETA. DEGREES

90.000

DATA MIST. COOE *ACCCI4A4C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-CWTC)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.S330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

(N44045) 12 MAY 72

.0

.0

.2

.1

.0

-. 1

m

Ld
_)

u
LL
Ld

(_1
2

p-z

<C

L-

Lo

z

-. 4,

-. 0

MACH
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-.6

-12

SIDE SLIP ANGLE, BETA. DEGREES
MACH

1.960
3.500

4.960

ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

DATA MIST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

REFERENCE INFORMATION

SREF 1.3960 S0.IN.
LREF 1.3330 IN.
8REF 1.3330 IN.
XHRP S.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

CN44045) 12 MAY 72
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S--IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VERTICAL TAIL
.19r I I I- r I I I I I I I I V I I I v I I N I E I I I I I A I . : . .. .

:[
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I [T1T]FT

0
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: --iRf.
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ThIpEEE

I A.-
O 2 4 0 a Io

SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL MACH

0.000

n o~eoo
R R1.000

0 1.100

I I Da .200

DATA MIST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

1.3960
1 .3330
1.3330
5.3990
0.0000
0.0000
0.0034

CN44045) 12 MAY 72
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PARAMETRIC VALUES
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$ - 2 0 0 a 0

SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES

0.000 PHI 90.000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

CN44045) 12 MAY 72 PAGE 453
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.10

.09

.06

.o0

.06

.05

U

z

LL

U
LL
Lj

0

L-

LL

-i

x

bi
Z

LU

ZiZL

.04

.03

.02

.01 -
-12
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:l . 960

3 .500

4.960

ALPHA

DATA HIST. CODE 4ACCCI4A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)



SIDE SLIP ANGLE. BETA. DEGREES

ALPHA

PARAMETRIC VALUES
0.000 PHI 90.000

OATA MIST. CODE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

REFERENCE INFORMATION

SREF .39G60 SQ.IN.
LREF .S3330 IN.
BREF t.9330 IN.
QMRP 9.3990 IN.
YMRP 0.0000 IN.
ZWRP 0.0000 IN.
SCALE 0.0034

CN44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VERTICAL TAI
.0I I I 1 I II I I I I I I i I I I I I I I I I I I l

-10 I - G -4

I

- 2 0 0

SIDE SLIP ANGLE,

ALPHA
PARAMETRIC VALUES

0.000 PHI 90.000

DATA HIST. COOE *ACCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

0 0 2 4

-tF- ._t_
6 8 t0 12

BETA, DEGREES
REFERENCE INFORHATION

SREF 1.3960 SQ.IN.
LREF 1.33350 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034

CN44045) 12 MAY 72
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I .13
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Lu
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LL
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C-,

Ld -_

SY'4CO'L MACH

C 1.200 ALPHA

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000

DATA HIST. COOE CCCI*A*C

M502-MSFC-Si C INCREMENTAL DATACOWVTC-OWTC)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.S330 IN.
BREF 1.SS30 IN.
XMRP - S.5070 IN.
YNRP 0.0000 IN.
ZNRP - 0.4250 IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBI'
·0t I I I I I I I I I I I I I g I I I [ - .I -I r i 

-. 05
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-12

SYMIeOL tMACH

Q 1.200

-10 - 8

ALPHA

3 -4 - 2 0 0 O 0 4

SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES

0.000

DATA HIST. CrOE CCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

tO t2

REFERENCE INFORMATION

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

CJ44115) 12 MAY 72
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z
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U
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SYMCOL MACH

0 1.200 ALPHA

SIDE SLIP ANGLE, BETA, DEGREES
PARAMETRIC VALUES
0. 000

D0AT MIST. CCOE CCClIA*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
OREF 1..330 IN.

NRfiP - 5.3070 IN.
YHRP 0.0000 IN.
ZNRP - 0.4S50 IN.
SCALE 0.0034

CJ44115) 12 MAY 72

.81
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORB
.· 73 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ) I I

.070

.065

. 00

.055

.050

.045

.040

.035

.030

.025 

.020 
-12

SYMoOL HACH

0 1.200

-10 - 8 - 6

PARAHETRIC

ALPHA 0.000

-4 -2 0 0

SIDE SLIP ANGLE.
VALUES

DATA HIST. COOE CCCI*TAC

M502-MSFC-SIC INCREMENTAL OATACOWVTC-OWTC)

0 0

BETA. DEGREES

[TER VERTICAL TAIL

10

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YNRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034

(J44115) 12 MAY 72
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S-IC/GRUHMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VERTICAL TAIL
.20 I . ,oo I 1 IfI Ill I"V-i

-10a 0 - 0 -4 - 2 0 0

SIDE SLIP ANGLE.
PARAMEYRIC VALUES

DoaA MIST. C'O0E CCCI*A*C

M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)

0 0

BETA. DEGREES

t-_-t-
0 So a2

BREF
LREF
BREF
XNRP -
¥YRP
Z4RP -
SCALE

1 .390
1 .S330
1 .3330
9. 070
0.0000
0.4250
0.0034

CJ44115) 12 MAY 72

o 44

.040

.064

.030

LL

c

z

LL

LU

C.J
LU

-

0

LL

u

LL

-J

I-

LZ

Ld

-C

C1zI

.044

.042

.040

* 038

.034

.oz0

. -12a a 1

MACH
1.200 ALPHA 0.000

E

REFERENCE WNFORMATlON
SQ. IN.
IN.
IN.
IN.
IN.
iN.

PAGE 460



S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOS1[ER

T~~~~~~~~~~~ -)

I-- -

I~~~~~~~~6

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

MACH NUMBER
SYM[0,L ALPHA

(j o0.000
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCGCII :C

M'J 37.MSi-t:, i 1 (: INCRF.MENA L A. [)AI A WV'I Ct .. (WV ' C )

REFERENCE INFORMATIC ON
SREF 1.3960 S.1IN
LREF 1.3330 IN.
DREF 1.3330 IN.
XMPF' 5.3990 IN.
Y , r' O .OD000 Ill.
ZmRP O.o00O ItN.
SCALE O.0034

(444 041 1? MAY 72
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4J, 

S-gC/GRUMMAN H-33 DROP 
04li. Y1 1- - -

o
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SYME:,L ALPHA

(C) 0.000 CETA

1

I L

x1

TANK ORBITER EFFECT OF BOOSTER

I
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I
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F
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1.0 1.5 2.0 2.5

MACH NUMBER
PARAMETRIC VALUES

0.000

DATA HIST. CODE CCBGDII'C

MJC2 'Sf C SIC INCRf.MENIAL. [ATACOWVICBF -OWVTC)

y',

3.o 3.5

=Z[

r7

ii- ~jtE

4.0 4.5

REFERENCE INFORMA ICON

SREF I .3960 .
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IfN.
ZMRP 0.0000 IN.
SCALE 0.0034

(414041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER

1.0 1.5 2.0 2.5

MACH NUMBER
3.0

I- li - 1 -1 -1--t:--l --W:--
4.0 4 .5 5.0 

SYM;LOL ALPHA

0.000 BETA

PARAMETRIC VALUES

0.000

DATA HIST. CODE CCCGCII*C

!':'.O2-MSK': - S1C INCREMENTAL [)AIACWVI CBF--OWV1C)

REFERENCE INFORMATION

SREF 1.3960 SQ.YN.
LREF 1.3350 IN.
BREF i.3330 IN.
XHRP 5.3990 IN.
YHRP . 0.00 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

(444011) 12 MAY 72
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S-IW/GRUMMAN H-33 DROP TANK ORRITFR EFFFCT F BROSTFR

o00
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.00
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a

'b.o

ALPHA

0.000

.1A
J !-

t ___ _____it Ao0. 2.0 1.5 2.0 2.5

MACH NUMBER

BETA

:1
PARAMETRIC VALUES

0.000

DATA HIST. CrAE CCCCGCIIC

. II J
-F +±-

. I iI. i
3.0 3.5 4.0 4.5 59.

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.034

M5C2-MSFC-SiC INCREMENTAL [)ATA(OWVTCBF-OWV1C)
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFEC

0.5 1.0 1.5 2.0

T OF BOOSTER

2.5

MACH NUMBER
3.0 3.5 4.0

SYMOCoL ALPHA

fC) o0.000 CETA

PARAMETRIC VALUES

O .000

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.S330 IN.
BREF 1.3330 IN.
XHMP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034DATA HIST. CODE CCCGCII'AC

M502-.MYC-(-S! C INCREMENTAL DAIA(OWVTCHF-OWVTC)
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER

rI

2.0 i. 5 2.0 2.5 3.0

MACH NUMBER
PARAMETRIC VALUES

O.000

OATA HIST. CODE CCCGCIllC

Y*T¶02.-MSFC--SIC INCREMENTAL [)AIA(OWVTCBF-OWVTC)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 1N.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMrfP 0.0000 IN.
SCALE 0.0034

C444041) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBI TER EFFECT OF BOOSTER

W~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I· 111 

i _ _ _ _ _ _ _ _ ~~~t \
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0.5

t i I
/

/

/

iiPPPP... .......P....i i.. .... i-i--11
1.0 1.5 2.0 2.5

MACH NUMBER

3.0 3.5 4.0 4.5 5.0

SYMBOL BETA

O O.OVO
ALPHA

PARAMETRIC VALUES

0.000

DATA HIST. CODE *ACCCGCIIKC

M502-MSFC-SIC INCREMEN1AL. DATA(OWVTCBF-OWVTC)

REFERENCE INFORMAT

SREF 1.3960
LREF 1.3330
BREF 1.3330
XMRP 5.3990
YMRP 0.0000
ZMRP 0.0000
SCALE 0.0034

12 MAY 72 PAGE 467
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zLd
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z

LJ

Lti

-
Li

(._)

.10o

.08

o4

.00

.02

.04

.% .o0

SYr4EUCL BETA

C) O. o)

MACH NUMBER

ALPHA

PARAMETRIC VALUES

0.000

DATA HIST. CODE *ACCCGCII[C

M502-Mt'~ C:-SIC INCREMENTAL []A1A(OWVTCBF-OWVIC)

REFERENtCC INFORMAII':N

SREF 1.3960 Sa.IIl.
LREF I .33311 IN.
BREF 1.3330 tN.
XWMO' 5 .3913L IN.
HMRP 0.0000 IN.
ZMRP O.0OUO IN.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER
.Q0 - I II rl I I I I I I I I L II I - I I I I 1 I 1 1 I I I
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.040

.0350

.020

.015
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.005

.000
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-. 010

-,0200 
00.0 0.5 1 1.5 2.0

I fl-f - I 
2.5 3.0 5.5 4.0 4.5

MACH NUMBER
SYMIetL OETA

Q o.oo0 ALPHA

PARAMETRIC VALUES
0;000

DATA tIS1. CODE *ACCCGCII[C

M5C0 MFC- [ C(. I NCREME NI Al [.Al ACOWVTCF-OWV fC)

REFIRENCE I N;:IRMAI IO,1

SREF 1.3960 5s. I rl.
LREF 1.3330 Ir;.
BRErF 1.3330 I .
XHRP 5.33990 IN.
YMRP 0.0000 Iftl.
ZMRP 0.0000 I l.
SCALE 0.0034
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
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C) o.u00 OETA
PARAMETRIC VALUES
0.000 PHI 0.000

REFLRENCE ItNFC1;'4AI Clri
SREF . 396U S) . III .
LREF 1.3330 IN.
BREF I1.3330 IN.
XMRzP 5.3 30 I .

MHRP · 0.000 tIt.
z4PRP O.0000 IN.
SCALE 0.00O4

DATA HIST. CODE CCCGCII'C

M502 MSFC-.';C INCRE.LM-NIAL [)AIACOWVICrF OWVTCBF 1) (544041) 12 MAY 72 'ACGj 4/0
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
o -. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
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PARAMETRIC VALUES
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MACH NUMBER
3.5 4.0

REF

(') o.u0oo ETA 0.000 PHI 0.000 SREF
LREF
BRET
XMRP
YMRP
ZMRP

CATA HIST. CODE CCCGCIIC SCAt.

M'0 M;'2 (C: ';1C INCREMFTNIAL )Al A(OWVTCF - (OWV I Cf31) C 44 01 ) 12 MAY .'2
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FERENCE INF,-RIt4AT'1cJ
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
,11
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!-"'j02 i (:. .1 C! iNC: L MEf rI At. A AIAC( WVIC(I3 -C]WVTIf3FW 1) ([%I14041 ) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOS1

).o

ALPHA
0.000

[ER FIN ORIENTATION

~~~~~~~_L_

__ L __ ___ _.....___-._. ..... __._ _ _ _ _ __

_ ___ ___ __\ ................. -. /-- ..... 0

c T- -- 7 :_ ....-- _0- 0-11-0--
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It tI _I - _ I. --ll-III zrt irii _
0.5 1.0 1.5 2.0 2.5 3.0 4.0 4.5

MACH NUMBER

BETA

PARAMETRIC VALUES

0.000 PHI 0.000 SR E
LRE
BRE
XHR
YMR
ZMR
SCA

DATA HIST. CODE CCCCCII'C

M502-.MSFC-SIC INCRE[MFNTAl. [)A1A[OWVTCB'F .-OWVICBFF1 ) 544041 ) 12 MAY '12
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REfE'LENCE INFICRMATIC'iN
_F 1 .3960 S. . IN.
EF I .3330 I N.
EF I .3330 IN.
IP 5. 3990 I l.
RP p 0.0000 I N.
RP 0.0000 I N.
ALE 0.0034
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S-IC/GRUNHAN H-33 DROP TAI OF BOOSTER FIN ORIENTAT

MACH NUMBER
SYMHOL ALPIHA

O 0.000 BETA

PARAMETRIC VALUES
0.000 PHI 0.000

REFERENCE INFCRMATItlN

SRCF 1. 396.$0 S .IN.
LREF 1 .3:30 IN.
BRLF 1.3330 IN.
XMRPF 5.330 IN.
YMRP 0.000O IN.

MHRP 0.0000 1 f.
SCALE 0.0034

DATA HIST. CODE CCCGCII* C

M 02 ,SF C- .S IC INCRFMENIAL )AI A( OWVICBF -CWV1CBF 1) (5440/'1 ) 12 MAY '/12
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTA
,1o L T_ I - LA t j I i I f I I I I I ! I

It-2Z --1- tT-1-1 -
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SY4MBOL ALPHA

C) o.0oo BETA

PARAMETRIC VALUES

0.000 PHI 0.000
RiErLEENCE .IFClRMATIOJ

SREF I . 39G SQ. I N.
LREF I .5330 If,U
BREF 1. 330 I t.
XMRP 5.3 j93 It
YMRP 0.0000 I t.

MPRP O. l000 1 N.
SCALL 0.0134

DATA HIST. CODE CCCCCII&C

M50-?-MSFC. SC INC R[ME'N1 AI DA' AC OWV'-ICERF-OWV ICH3F 1) (5440/1 ) 12 MAY /72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION

F _--
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PARAMETRIC VALUES
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DATA HIST. CODE *ACCCCCII*C

M502 MSFC- .SIC INCRELMFNTAL [AIA(OWVTCf3F--OWV ICf3F I) C(4404W';) 12 MAY 7;

RErLRENCE INFORHA T I .
-E I . 3960 S. I N.

.Fr 1 .3330 IN.
Er 1. 3330 1 N.
RP 5.3990 IIN.
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ALE 0 .0054
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION

1.0 1.5 2.0 2.5 3.0

MACH NUMBER
gSYPOICL EETA

) 0.000oo ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

REFERENCE IFORMRHATIClN

SREF I.39Cli . 14N.
LREF I.3330 IN.
BREF 1.33l30 IN.
XMRP 5. 390 IN.
YHnP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE U.u0534

DATA HIST. CODE .tACCCGCII*C

M502. MSfC--'.iC INCRF:MEN AL [A1 A(OWVTCBF -OWVTCBF I) (Cc4 04'}O ) 12 MAY -7 PAGEL /,'7/

.01

.01t

m

z

C

I-
z

LLJ

w

LLi
0

z
r.i

C

I.

LLi

C_)

.--

,00

-. 01

- .0Z

-. 04

-. 05

- .06

-. 07

-. 08

-. 09

-. 10

-. 11

-. 12

-. 13

....................... ¥ S_:

2'__.-~~ : ~%-1_ -_2

__ -~ _ -- -

-. 14

-. 15

_b.%O 0.5 3.5 4.0 4.5 S.0
I

Iz

L ... _ ._ -
H_

L_-- I



S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION

_ -I f = = % [._ ......

0.5 1.0 1.5 2.0 2.5 3.0

MACH NUMBER

u:Z iF Z F-

_i 

I-1

3.5 4.0 4.5

SYm¥ HrL BETA

C 0.000oo ALPHA

PARAMETRIC VALUES
0.0o0 PHI 90.000

REFERENCE INFCRMATIO'H

SREF I.3960 Q .IN.
LREF 1.3330 IN.
oDRF 1.3330 IN.
XMRP 5.3990 1 i.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034

DATA MIST. CODE eACCCGCII*C

i%?02 MSF C-Si C INCREM[ NTAI [ATACOWV'TCF3'- OWV'IC[3[ 1) (64404'`) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFEC'
.. 1 ITt I I I I I I I 
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* PARAMETRIC VALUES
0.000 PHI 0.000
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DATA HIST. CODE CCCGCI1t.C

!o'.2- M' ;i r: S1C INCREMENTAL )AIA(OWVTCBF -OCWVi:B3F) t644041 ) 12 MAY 7:

REF'EREICE IhFCORt-IATICNO
EF 1.3960 s. I N
EF 1.3331) IN.
EF I .3330 IN.
RP 5. D390 I N.
[RP o00000 11.
RP O. OU.0000 IN.
ALE . 0.0034

32 f-PAG[ 4 79

T OF ORBITER DROP TANKS
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S-iC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
.Ao r~~7P P ~ - -
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PARAMETRIC VALUES
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SCA

DATA MIST. CODE CCCCCII4C

M502- MSFC Si : INCRE M[ NIAI [)AIA((CWV1fCR N WV:f3F' (C44041 3 12 MAY '/

RLFERENCE IrN(r4CMATIC,.t

Er I .3960 SO . Itj.
"rr I . 3330 IN.

EF I. 3.333 N.

RP n0.00oo I r l.
p 0.000o0 [N.

ALE 0. 0034
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LU

MACH NUMBER

UETA

PARAMETRIC VALUES

o0.00 PHI 0.000

DATA HIST. CODE CCCGCIIlC

M502- MSF:-S(S1 INCREMFNTAl. DAIAC[WVTC3F-.OWVCBF]

REFERENCE INFOrMAT'ION

SREr 1.3960 So. ItN
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.000, IN.
ZHRP O.Ooo0 IN.
SCALE 0.0034

(644041) 12 MAY 72 PAGE 481,



OF ORBITER DROP

4.5

MACH NUMBER

DATA HIST. CODE CCCGCII*C

M'072- M'FC SI C I NCRfLMNlA A.. D A [( OWVl CBF- -WVCf3F 

REFERENCE tNFCORH^ATLON

SREjF 1.3950 SQ . 1H.
LREF 1.3330 IN.
BREF 1.5330 IN.
XHMP 5.39)O IN.
YMRP U .OOl0 I l.
ZMRP 0.OOU) Ip.
SCALE 0.01134

C6440411 ' 1 MAY 72 A
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m
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Lil
Li]

SY BCJL

=)

.25
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.10
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.05

.0%

ALPHA
O.OuO CETA

PARAMETRIC VALUES .

0.000 PHI 0.000

.0

F'AGIf 482



S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS

II

I

z

I-
z

r

LL
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U
Li0

Cr

-J
i:

z

I-

z
LLJ

C)
Z

..Z

.15

.to10

.os

.00

-. 05

-. o10

-. 125

YM 0.0L AHA

SYMCC.L A.PHAtl

Q) 0.000

0.5

BETA

1.0 1.5

PARAMETRIC VALUES

0.000 PHI

2.0 2.$

MAC--I NUMBER

0.000

DATA HIST. C0DE CCCGCI I;C

M'j 02-MSfC --SI C I NC 'EMEN1 AL. DAI A C (CWVTCBF - OWVC:F )

3.0 3.5 4.0 4.5 .0

REFERENCE INFORMATICIN

SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.0000 IN.
ZMRP U.00)0O I F.
SCALE 0.0034

644041 1) 17 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
1 -I I v I I ,I I I U I

r-tH ±I-t-}--- I ---
=-- l H

4. :tI
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

MACH NUMBER
SYMCOrL ALPHA

0.0ooo DETA

PARAMETRIC VALUES

0.000 PHI 0.000

REFERENCE INFORMATICON

SREF 1.3960 Q. 1 N.
LREF 1.33301 IN.
BREF 1.3330 IN.

WRMP 9.3990 IN.
YMRP 0.0000 IN.
ZHMRP o0.000 IN.
SCALE 0.0034

DATA HIST. CODE CCCGCII[C

M502 MSFC- .;!C INCREMENIAL nAI'ACOWVTCBF -- (OWVCR3F ) 6140d11 ) 12 MAY 72

11

I
(.
-J

n

-j

z

LL
IL

I

UI-

J

7
ItlZ

U

.12

.ao

0oo

.o07

.05

.04

.02

.01

.00 L=
0.0

- [

Z :

li

lS

t

-0-
-X

-I

i1I[-

. WkC-P

IPAG[ 48t 



S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT.OF ORBITER DROP TANKS
.0 h I I r , I I I I I I . I

0.5 1.0 .5 2.0 2.5 3.0

MACH NUMBER

Ft~~~~
3.5 4.0 4

SYMoC.L ECTA

n o0.00.O ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000
REFERENCE INFORMATION

SREF 1.3960 SOQ. J.
LREF 1.3330 t .
BREP 1.3330 IN.
XMRP 5.3990 Ir4.
YMRP 0.O000 IN.
ZMRP O.0000 IN.
SCALE 0.0034DATA HIST. CCODE *ACCCGCII4,C

5 02-- M, C. S1C I NCRF MENT AL []A A WV CBF--OWVCF ) 544045) 12 MAY 724
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S-IC/GRUHMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
,.04 SU 5 1 1 i I I I I vI U 9

0.5

I-- I--- --. [--- -- t-

1.0 1.5 2.0 2.5

MACH NUMBER
3.0 3.5 4.0

-

Fp

I H7VIM
;-LL L

4.5 2

1 1

.0

SYMLcL EETA

) 0.0ooo ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

REFERENCE INFCRMATICON

SREF 1. 3960 SQ.1N.
LRcr 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,.
SCALE 0.0034

DATA MIST. CODE *ACCCGCII*C

M502 M-SF'C-SI. C INCREMENTAL [f)AA(COWVTCRF-(OWVCRf3-) C 54404') 1? MAY 72
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S-iC/GRUMMAN H-33 DROP TANK ORBI

1
.0 0.5

i

TER EFFECT OF ORBITER DROP TANKS

i.0 1.5 2.0 2.5

MACH NUMBER
3.0 3.5 4.0 4.5 5.O

SYHBOL BETA

0 0.000 ALPHA

PARAMETRIC VALUES
0.000 PHI 90.000

REFERENCE INFTRiMATI Ni
SREF 1.3960 3Q. I I.
LREF 1.3330 IN.
CREF 1.3330 ItN.
XMRP 5.3990 IN.
YMRP a.0000 ItN.
ZMRP O.00001 IN.
SCALE 0.0054

DATA HIST. CODE *ACCCGCII*C

M502- MSFC- C INCRE-MENTAL DATACA(WVTCBF- OW'VCF3F- )
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C)
[:]

o~,

O .10
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Z .00

LII
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LL

U

(r
Q
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(u *04

-J

.040

Z::

C -

O

Z

SYMBOCL. ALPHA

-. 0

--

Z

-. 0

5.Y MB'S. ALPHA

O 0.000

MACH NUMBER

BETA

PARAMETRIC VALUES

0.00U PHI 0.000

DATA HIST. CODE cCCCCIIt'C

M502 MSFc I( 1 NLREMt Ni Al [AT A( OWV TCBF - OWV i C3B

PErEREN(E ti11F,IN ATI'.,l
SREF I.3')6 5Q.IN.
LEEF .333110 IN.
BREF 1.3330 1N.
XMRP 5 .3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

( /44 04 1 ) 12 MAY 72 P[AG 4tB
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0.5 1.0

MACH NUMBER

SYMEOL ALPHA

0 0.000 BETA

PARAMETRIC VALUES

0.000 PHI O. 000

DATA MIST. CODE CCCGCII:C

M 207 MSFC- SIC INCREMENIAL DAIACOWV1C[3F--OWVTC[3)

REFERENCE INFCRMATION

SREF 1.3960 S . IN.
LREF 1.3330 IN.
CREF 1.3350 . IN
XHRP S. 990 IN.
YMRP 0.0000 IN.
ZMRP 0.OU00 IN.
SCALE 0.0034

C7414 04 1 12 MAY 72
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O
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.14

Z
.12

LL
LL __
Ld .
n.
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LU

-d .01 2

I-

o.- -

L. .08

) ---I

SYMBOL ALPHA

Cj o.ooo eeTA

PARAMETRIC VALUES

0.000 PHI 0.000

DATA HIST. CODE CCCGCII*C

M502-MSF C -'iC INCRFMN NIAIL DAIACOWVTCBF - OWV [fCR)

4.5

MACH NUMBER
REFERENCE INFC,'RMATII

SREF 1.3960 SQ IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3390 IN.
YMRP O.0000 IN.
ZMRP O.0 uUO I N.
SCALE 0.0L34

C 744041 ) 12 MAY 7?2 P'A(' 4 4 LC



S- I C/GRUMMAN
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U .08
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-j

X .0os

O

o .04,

Li_
.oe02

Z .04

Ld 0

ctM OL LPHA
z

BYMIICL ALPHA

C) 0.000 VETA

J H-33 DROP TANK ORBITER EFFECT OF BOOSTER FINS

I.0

PARAMETRIC VALUES
O.000 PHI

1.5 2.0 2.5

MACH NUMBER

P :rI--- --

3.0 3.5

0.000

F

W4-1+----r .t7T

:I1 1! ~ i- i -I V:~:i i:[. I ,--I- j .

LRE
BtE

YMr
ZMr,
SCA

DATA HIST. CODE CCCGCII'"C

M52'-MSFC-S!C INCREMlFNTAL [A1AC(OWVTCBF-OWVICF3) (744041 ) 12 MAY '/,

4.0 5.0

REFERENCE INFORMATICON

LF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0 100 IN.
RP 0.0000 IN.
ALE 0.0034
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7

0

0.0 0.5

BYHUL;,I ALPHA

Q 0.000 IPETA

U

I
_J

-.S

tI~I. JJ -. t~
:F .00 FT

PARAMETRIC VALUES

0.000 Pill O.000

DATA HIST. CODE CCCGCII*C

MH02-MSFC-SIC INCREMENTAL FJATACOWVTCBF OWVICB)

REFERENCE INFOIRMATIcN

SnrEF 1.39460 5', .IN.
LREF 1.3330 I N
OREr 1.3330 I .
XMRP 5.3990 1 N
YMRP 0.0000 IN.
ZMRP 0.0001) IN.
SCALE 0.0034

C744041) 12 MAY 72

TANK ORBITER EFFECT OF BOOSTER FINS

MACH NUMBER

'A CL 4 4')2



S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFEC
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3.5 4.0 4.5 5.

SYMLOL ALPHA

Cj 0.000 LETA

PARAMETRIC VALUES

0.000 PHI 0.000

REFERENCE INFORATICON

SREF 1.3960 5.l IN.
LREF 1.3 50 IN.
BREF 1.5330 IN.
XMRP 5.3930 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034

DATA HIST. CODE CCCGCII6C

M5O2-MSFC SIC INCREMENTAL OAIA(OWVTCBF-OWVICB) (744i 041 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FINS
,8002 ! !:urEP:f:FI:P-r-rrA7

rr
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I
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:1-:: : t-t- =:12

0.5 1.0 1.s 2.0 2.5

MACH NUMBER

71
IlL

_

I 

I.

3.0 3.5 4.0 4.5 S.U

SYE4[oUL BETA

-) o.ooo ALPHA
PARAMETRIC VALUES

0.000 PHI 90.000

RErERENCE INFCORMATIOCf

SREr 1.3960 ) . I N.
LREF t.3330 Nl.
DRLF 1 .3330 IN.
XMRP 5.3990 1t4.
YMRP 0.0000 IN.
ZMnP O .0000 IN.
SCALE 0.0034

DATA HIST. CODE *ACCCGC[IIC

r02. OM'SF[:-Slt: INCRLME NI AL F)AIA(COWVIC]f[ -COWVI'C3) (4'4044 12 MAY /721
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S-IC/GRUMMAN
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aD.0

SYMBO1L CETA

) 0.00oo

H-33 DRfLP TANK fRRITFR EFFFCT fF BROSTFR FINS

' ~~~~~~~~~~~~~~~~~~~I

HX V A--- W / - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--- T- '
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0.5 1.0 1.5 2.0 2.5

MACH NUMBER

ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

DATA MIST. CODE *ACCCGCIEtC

M502- MSFC-S!C' INCREMENTAL. DATACCWVTCB3F - OWVTCF3)

3.0 3.5 4.0 4.5 5.0

REFEEIENCE INFfC4AT ICN

SREF 1. 960 S. I N.
LREF I .350 1t1.
DREF 1 .3330 I .
XMRFP 5]3990 I[i.
YMRP 0. O1l0 I l.
ZHRP 0.o00o Ift.
SCALE 0.0034

(444045) 12 MAY 72 PAGI 4.q5



S-IC/GRUMMAN H-33 DROP TANK ORBI'
.016 I Vi

.014

.010

.008

.006

.004

.002

.000

-. 002

-. 004

-. 00a

-. 000

-. OiO

-. 012

- . 0
1

4

I1

tm
I I

tX~~~~~~~~~~~~~~~ 4llIII 4 1
0.5 1.0

/

.5

I

[ER EFFEC1

2.0

TOF BOfSTFR FINS
-W.-

2.5

MACHt NUMBER

. _

_

. _

+

_

t

'

. F

-

-a -

:

t

I

-fr-l

44 
1i

4
I

4
3.0 3.5 4.0 4.5

GlbVeOL BETA

C) 0.000 ALPHA

PARAMETRIC VALUES

0.000 PHI 90.000

REFERENCE INtrRMAT

SREF 1.3960
LREF 1.3330
OREF 1.5333
XMRxP 5.3990
YMRP O.0OO
ZMRrP 0.0[O
SCALE 0.0034

DATA HIST. CODE *ACCCGCIIlC

M502-,MSFC-S1C( INCREMFNTAL DATA(OWVTCBF-OWV1IC3) (144404',) 12 MAY 7-/2
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER WING
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MACH NUMBER

3.0

: _'1 :_ -:f -_
L .I.----'

I _1I
_:I.,, -I .. _I , 21:: 11 11

3.$ 4.0 4.5 s.0

SYMUL.L ALPHA

C) 0.00oo BETA

WNC IN

PARAMETRIC VALUES
0.000 PHI

0.000

0.000

DATA HIST. CODE CCCCCIh'C

M502-MSFC-I1C INCREMENTAL DAITA(OWVCBF- OVCBF)

REFERENCE INFORMATION

SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YIRP 0.0000 IN.
ZHRP U.0000 IN.
SCALE 0.0034

(444051) 12 MAY 72

.*0

.55

o
II

I

z

0

II
I

a-1_
-_

z
L

u

LL
LL

LLIU

LU

tr
C0
LL

-)

z

-j

LJ

Ld

UZ
z

.5o

.45

.40

. 5

.1S

.10

.05

.00

.10

-. 15

-. 20L i

I

z -

_.~

f-

s,

t

IPAGE 4 9'7



g
II

<C
C1

I
_J
u
0

-

-

U

Ld

LL
LLI
LI

I-
2

U

n
_1

z
LII

yr
Li·
(,
C.

.7

.8

.4

.3

.2

.I

.0

-. 1
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0.5 1.0 1.5 2.0 2.5 3.0 3.5

MACH NUMBER
PARAMETRIC VALUES

EETA 0.000 PHI
WNGIN 0.000

_

0.000

DATA MIST. CODE CCCGCII'C

'50?2-MSFC SIC INCRFMtN1AL [AIA(A OWVCf3F -- OVCF3 )

..I 

SRI
LRI
Xfil

rZH

SC

4.0 4,5 5.0

REFERCNCE INFORMATCtOJ

EF 1.3960 50 . 1 .
EF 1.3 30 IN.
EF I .3330 iN.
IRP 5.3990 IN.
RF' 0.0000 IN.
RP 0.0000 IN.
ALFt 0 0034

(4440I'l ) 12 MAY 7/1
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-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER W

I
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MACH NUMBER
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4.0 4.5! .0

SYIMOL ALPHA

0 o.ooO

PARAMETRIC VALUES

BETA 0.000 PHI

VIGIN 0.000oo

0.000

DATA HIST. CODE CCC.CIIC

M5?u2-MSFC--S1C INCWFMENIAL [)A1A[OWVCi3Vf- vVCBF )

REFERENCE IttFORtlAl ri4C

SNREF 1.3960 S. IN.
LREF 1.3530 IN.
BREF I. 33t0 Ni.
XMRP 5.3910 IN
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